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Abstract 
The process of curriculum development revolves around a cycle of 
design, implementation, development and evaluation. Throughout this 
cycle, innovations are being introduced into the curriculum at various 
stages. The innovation being introduced into the subject curriculum of 
1 Pattern Construction* in this research took a technological orientation 
and was composed of a computer-aided-design system called the 'PAD1 
system and an instructional strategy in form of a self-instructional unit 
in printed media. A novel evaluation model was developed for the 
implementation, which was modified from two other evaluation models on 
instructional design and computer software respectively. A pilot study 
was conducted, then followed by an intermediate stage of implementation. 
The main purpose of this research was to assess the feasibility of 
implementing a technological innovation into the subject curriculum. For 
this purpose, the 'system1 approach of instructional design was adopted 
for the development of the self-instructional unit and the •PAD* system 
working on the Macintosh computer platform was selected as the 
technological medium. Learning outcome in form of achievement after the 
innovation treatment was used as the measuring tool. Results from this 
study had indicated positive findings though not entirely in favour of 
the original innovation components. Since the ；Mutual Adaption' 
perspective was adopted in this implementation, the context of the 
innovation could be modified after this evaluation study in sought for 
more viable innovation components to bring about better outcomes as a 
result. 
• Another purpose of the study was to identify and analyze the 
factors that might influence the learning outcomes of the innovation. 
Certain curriculum dimensions were being selected and classified into 
four categories of factors - demographic variables, learners1 entry 
characteristics f learning conditions and instructional strategy. 
Statistical analyses from the study revealed the factors that had 
influence on the innovation. They are - age, gender, mode of study, 
learning style, ability level, previous knowledge in subject matter, 
conditions of individual/small group learning and with/without 
supervision. Highest achievement was located among part-time day release 
students of over 21 years oldf low ability level, had previous knowledge 
in subject matter and displaying the 'Converger1 learning style. It was 
also concluded students learnt best in small groups without supervision. 
Learners1 response after the treatment was also collected using a 
Posttest Questionnaire and informal discussions between the evaluator and 
students. Statistical and descriptive data revealed that the innovation 
was a positive motivator to learning. Other instruments being used in 
the research included a Pretest Questionnaire, a Learning Style Inventory 
and two computer activities interaction checklists. 
Despite the fact that not all the findings in this study were 
positive and significant in terms of intended outcomes from the 
innovation, they had shed light on the directions to which further 
research on similar notions should pursue. Therefore, the curricular 
objective of mutual adaption between learners and implementors can be 




The question of how to introduce large-scale computer activities 
into a subject curriculum has long been a topic of research from the mid 
1970s. Up until now, there has not been any definite answer or positive 
findings to support the notion that computer activities can replace 
conventional teaching methodologies and induce better learning outcomes. 
Past researches in the application of computer-related activities in 
education have been fragmented and localized; and as far as learning 
outcomes/effectiveness is concerned, no positive improvement has been 
reported when teaching with computer is compared to the traditional 
classroom teaching methods (I. Tomek ed, • 1992). 
Despite the insignificant results of past studies, researches in 
this area are still being conducted as there exists the needs for such 
activities to be introduced into the curriculum. Reasons can be 
explained in three major areas :_ 
i) educational outcomes _ there have been evidence that computer 
activities may enhance learning when used together, with 
appropriate instructions; and they can be viable tools for 
learners' cognitive development; and as a result, leading to 
better attainments in terms of educational outcome ( K.A. 
Krendal, D.A. Lieberman, 1988). 
1 
ii) information processing - computer networking, when combined with 
information technology, can be used in educational 
communications； and word-processing and graphic functions of 
application software may facilitate educational administration 
work and teaching preparations (Gardner & Megarity, 1987). 
iii) social demand - with the applications of advanced technologies in 
the sectors of trade, industry and commerce, the civil society 
demands for introduction of computer education into the school 
and university curricula, in order to provide better career 
opportunities for the 'citizens in future' (Taylor & Yeung, 
1990). 
The major obstacles/barriers toward the success of implementing 
these large-scale computer activities into the curriculum lie mainly in 
the purpose of the implementation as well as the factors affecting the 
implementation process. The purpose of implementation will be discussed 
in Section 1.1, whereas the factors that may affect computer 
implementation are identified under four categories ：-
i) learner's entry charateristics _ these include their ability 
levels, their individual learning styles, their previous 
knowledge in the subject 'Pattern Construction' and in computer 
technology, as well as their attitudes towards the subject 
.pattern Construction' and towards computer technology; and 
finally, their attitude towards the conventional practical 
teaching method; 
2 
ii) demographic data of the learners - these are the age groups of 
subjects, gender distributions as well as their modes of study 
(full-time, part-time day release or part-time evening)； 
iii) the learning conditions in the innovation treatment - these are 
the conditions of learning by individuals or in small groups, and 
with or without the presence of an instructor; 
iv) the instructional strategy being adopted for the innovation. 
Further exemplification of the above influencing factors would 
reveal four types of barriers toward computer implementation 
1.Psychological - this relates to the personal attitudes, preferences, 
self-confidence, competence, perception and 
acceptance of the technology from those involved in 
the implementation process; they are, predominantly 
teachers and students (C.M. Chung, S.L. Tung, & Y.S. 
Moon, 1988). 
^.Organizational - this refers to the strategy of implementation 
practised by the relevant authority in concern; 
such as the support and appreciation by the policy-
makers, principals or the educational institutions 
(Heywood & Norman, 1988). 
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3.Technological - this relates to the computer literacy of the 
teachers and students; the selection and 
availability of adequate and appropriate hardware 
and software; and how the technology is integrated 
with learning (Plump & Akker, 1988). 
4.Social - what are the implications of computer education to 
the society both in the economic and political 
contexts? One may be the physical acceptance of the 
technological elite by the society; another may be 
the society's attitudinal change toward applications 
of computer technology in trade, commercial and 
industries. 
1.1 Background of the Study 
There have been significant advances in the textile and clothing 
industries from the direction of labour-intensive orientation toward a 
highly technological orientation. This means that many of the design and 
production operations have moved from the manual-based practices to 
mechanical or even computerized processes. The introduction of con^uter-
aided-design (CAD) systems into the industries was an example of this 
breakthrough. Thus the industries are now seeking for personnel who can 
operate these CAD systems, rather than recruiting the technical workforce 
to handle the design and production processes manually. 
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In response to the social and administrative demands, the Institute 
of Textiles & Clothing at the Hong Kong Polytechnic has installed three 
microcomputer networks in the establishment - one for staff communication 
and administration purposes ； two others for educational purposes. These 
two networks that are for educational purposes include six sets of 
Macintosh Ilsi and eight sets of Macintosh LCI I desktop computers all 
equipped with mathematical co-processors to run the graphic design 
systems. These desktop computers are networked together by Appletalk 
software and are linked to peripherals such as a colour scanner, two 
laser printers, a pattern digitizer and a plotter. Another is a PC 
network of 80386 AST desktop computers for word and data processing, 
installed at the same computer terminal room for student use together 
with the Macintosh network. 
Since the computer software for this research, the Pattern-aided-
design (PAD) system, is a graphic design system, it must be run on the 
Macintosh network and a mathematical co-processor is a prerequisite. The 
aim of introducing this new pattern design technology to the students is 
to provide the knowledge of a range of commercial Computer-aided-design 
(CAD) system applications to the students (in the subject 'Pattern 
Construction') used by the clothing industry, in order that when they 
graduate and join the industry, they would be capable of understanding 
and introducing the attributes and functions of such technology to the 
industrialists, thereby assisting management decisions on the adaptation 
of such systems in the suitable industrial environment. 
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In order to decide whether the PAD system, among all other CAD 
systems of similar capacities (section 1.4 X i 3 of this chapter), is the 
appropriate software to be chosen for implementing into the Pattern 
Construction subject curriculum, a pilot study was conducted in the 
academic year 1991/92 • This study was conducted among a group of 
voluntary second year students, using a printed self-study unit as 
instructional strategy with the PAD system as computer tool. The results 
of this study were encouraging (statistical analyses results are included 
in Appendix I)• 
The results of this pilot study did not only reflect positive 
improvement in the students' achievement when using the system, but also 
in their attitudes toward the new computer technology and toward the 
subject matter. Therefore, implementation of this PAD system was to be 
expanded in larger scale to first year students in the Higher Diploma as 
well as Higher Certificate courses in the academic year (92/93). For 
this implementation, there were a total population of 109 students 
undertaking this innovation treatment. Both quantitative and descriptive 
data were collected to evaluate on the effectiveness of the 
implementation process, in order that decisions on continuation of the 
innovation and further development of instructional materials for this 
CAD system can be made. 
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1.2 Purpose of the Study 
The aim of this research is to investigate into the implementation 
process of a technological innovation - a combination of computer-aided-
design (CAD) system and self-paced printed individualized instructions -
as a viable educational innovation to be introduced into the subject 
curriculum of 'Pattern Construction', for full-time and part-time higher 
diploma and higher certificate students. The CAD system chosen for this 
investigation is called the PAD system, which is operated on Macintosh 
desktop computer. The reasons for selecting this system will be 
discussed in section 1.4.3 of this chapter. The instructional strategy 
chosen for the self-instructional unit is called the * system approach' 
(Gagne & Briggs, 1974). The principles underlying this approach will be 
explained in Chapter 2 section 2.5. The underlying factors that may 
affect the implementation process are investigated under three categories 
-demographic data, learners' entry characteristics and learning 
conditions. These three categories of factors will further be explained 
in Chapter 2 sections 2.1.2. 
The major purposes of this research are as follows : 
1. To evaluate the outcomes of implementating a technological innovation 
_ a combination of CAD system and individualized instructions, into a 
subject curriculum. 
2. TO identify the underlying factors that may influence the learning 
outcomes of such an innovation. These underlying factors may be 
classified under four categories 
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(i) demographic factors including age, gender, mode of study; 
(ii) learners• entry characteristics which include ability levels, 
individual learning styles, previous knowledge in subject matter 
and in computer, attitudes toward subject matter and toward 
computer, that may affect the learning outcomes from the 
innovation treatment; 
(iii) learning conditions which refer to individual or small group 
learning, and in the presence or absence of supervision; 
(iv) learners * response after the innovation treatment which include 
attitudes toward the subject matter, the new instructional method 
and the computer technology. 
3. T o investigate into what instructional strategy and conditions of 
learning should be adopted to bring about effective implementation of 
this innovation. The instructional strategy being selected here is 
self-paced individualized instructions. Two conditions of learning 
are being evaluated here - that between individual learning and small 
group learning• 
4. to investigate whether the PAD system is a suitable computer tool to 
be adopted as a technological medium to teach the subject curriculum 
of Pattern Construction. 
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5. to provide data and information for administration decisions on a 
full-scale implementation of the technological innovation into the 
course curricula as an individual subject, applicable to both full-
time and part-time students in the sub-degree courses in the next 
academic year. 
1.3 Significance of the Study 
The significance of a study lies either in its theoretical or 
practical applications to a new situation. Based on the above purposes 
of study, the significance of this research are sunnnarized as follows：-
1. since no theoretical framework can be found for the implementation 
evaluation of this kind of computer activities coupled with 
instructional strategy, the theories and conceptual framework derived 
for this research may serve as an original evaluation model for 
future studies in similar capacities. 
2. F o r the introduction of an innovation change into a curriculunt, 
certain criteria for selection of the new innovation must be met. In 
t h e scope of a technological innovation, the choice of technology 
media and instructional strategy must be well-integrated to bring 
about positive results in the intended outcces of the innovation. 
T h e significance of this study lies in the identification of the most 
desirable con^ination of CAD software and instructional strategy to 
maxindze the effectiveness of a novel educational innovation. 
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3. In order to enable successful implementation of an innovation, certain 
inherent factors of the learners must be taken into consideration. 
This study attempts to identify these factors under two categories -
the learners' physical or demographic data and their entry 
characteristics. The significance of these factors in this study may 
act as a reference to future researches in similar capacities. 
4. Further to the previous statement, this study also attempts to 
identify certain external factors - learning conditions - which may 
influence the intended outcomes of the innovation. Therefore, in the 
design of further innovational treatment, the conditions of learning 
can then be controlled. 
5. An evaluation of the implementation of an innovation should be 
accountable to the stake-holders. Although this study is purely an 
academic research, its findings can provide certain directions to the 
continuation or cessation, expansion or dissolution of such 
technological innovation in a course curriculum. 
1.4 Definitions of Terminology 
This section serves to define and explain the technical 
terminologies used in the title of this research. 
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1.4.1 The Subject of 'Pattern Construction' 
The subject curriculum of 'Pattern Construction' is a unique 
discipline in that it combines the art of design and the science of 
technology under one umbrella. A 'pattern' is a graphic two-dimensional 
representation of a certain component of a garment； and joining several 
pieces of patterns in different shapes and dimensions together will 
constitute a garment. The skill of producing these pattern pieces using 
the measurements from a human figure is known as 'pattern designing 
and/or cutting' (Fig. 1.1 indicates a few examples of pattern cutting 
with a CAD system) • Patterns can be designed and cut either manually or 
using computerized systems. 
Another function being performed in •Pattern Construction' is 
'pattern grading' . It is the reproduction of a set of patterns for a 
garment into various sizes to fit different figure forms (Fig. 1.2 is an 
example of graded patterns from a CAD system). From the graded patterns, 
a 'marker' or ' lay-plan' can be produced if information about the fabric 
for making up the garment is known (information about the fabric includes 
fabric width and fabric packaging details such as tubular, or two-fold)• 
A 'marker' or • lay-plan' is the most economic or efficient arrangement of 
patterns onto an optimal length of paper governed by certain fabric width 
(Fig.1.3 shows a production lay-plan on a computer screen). Additional 
patterning skill is 'pattern digitizing', in which the information and 
shape of a pattern is being fed into a mechanical device for processing 
(Fig.1.4 shows how a pattern is digitized by a digitizer that is linked 
to a CAD system)• 
11 
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Fig. 1.2 Diagram showing graded patterns with grade points & 
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1.4.2 CAD systems in the Clothing Industry 
The commercial CAD systems applicable to the clothing industry that 
are developed for use in the areas of pattern construction and cutting 
room practice and their relative functions can be roughly divided into 
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three categories: mainframe, workstations, and business personal computer 
(PC) • When CAD clothing systems arrived they had to use the power of 
mini-mainframe computers to execute CAD drawings. Now 'computer power V 
has increased enormously, this means that clothing CAD programs are 
available on the business PC. Prices have reduced dramatically and they 
are now affordable by the small-medium size company. The decision to 
invest is not based solely on price but how they are to be used. 
Most CAD systems are graphic systems designed under similar 
programming technology. Different types of software can run on the same 
computer, these programs handle images seen on the screen in different 
ways - they can be pixel lines and images; vector lines and images and 
Postscript line and image. Most of the pattern construction programs 
utilizes the vector lines and images, because they allow accurate 
measurement and manipulation of mathematical data. 
Historically the CAD systems were used mainly for textile design, 
pattern cutting, grading, and marker making. The technology development 
followed these patterns and only discrete programs requiring different 
input and output through computer peripherals (scanners, printers, 
plotters) and to computer aided manufacture (CAM) were developed. As 
designers have taken more interest in the technology they have demanded 
more flexibility; programs are now becoming available that fuse the 
operations, or allow line and colour images to pass between programs. 
Line data in one form can now be translated into other forms and output 
i s available to a range of equipment that provides the type of hard copy 
required. A designer's perspective of clothing/textile computer programs 
is illustrated in Fig. 1.5-
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The capacities that a CAD system are able to perforin for pattern 
construction are pattern cutting/designing, pattern digitizing, pattern 
grading and lay-planning respectively. A list of CAD systems and their 
suppliers is provided in Appendix II for reference (Gray S., 1992). 
For this research purpose, only the capacity of pattern 
cutting/design will be explored since it is the first stage of any 
pattern-making process. The types of basic operations that a 
designer/pattern cutter makes in flat-pattern cutting are - drawing 
straight lines, curves, free sketch; deleting lines and sections of 
lines; extending lines; changing lines freely or to specific lengths; 
measuring any line or section; changing whole pattern shapes or sections 
of patterns； changing the perimeter shape of a pattern; cutting patterns 
into sections? reproducing whole pattern shapes or sections; moving 
patterns or sections of patterns freely around; rotating and mirroring 
patterns; joining patterns or sections of patterns? swinging sections of 
patterns (dart movement); inserting flare into patterns; and most 
important of all, completing pattern specifications which includes adding 
seam allowance, grain lines, notches, drill holes and text onto a pattern 
for further production purposes. It is the interaction of using these 
type of functions with imagination, tacit knowledge and experience of 
fabric characteristics that makes the construction of every pattern a 
different procedure. 
T he pattern cutting/designing function in CAD is selected for 
investigation in this research because it can provide measurable outcomes 
for assessing learners' achievements after the treatment on the PAD 
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system. 'Dart manipulation' (as described in the self-instructional 
unit, Appendix III), is a simple pattern cutting/designing technique 
which combines technology and creativity in its practice. The grading 
criteria for this treatment is based on professional assessment, of the 
final pattern product submitted by students operating on the PAD system. 
The cut lines and shapes of the final patterns will be the major emphases 
in the marking scheme. 
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direct file information \ / direct file mrormat.on 
mouse \ f ？0use 
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v lC jeo integrated software used 
plotter/printers 
Fig. 1.5 A D e s i g n e r ' s Perspective of Clothing/Textile Computer Programs. 
(Aldrich W., 1990) 
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1.4.3 The PAD system 
This is a commercially acquired computer software produced by the 
LaSalle College Mediatic Inc., Montreal, Quebec, Canada to be operated on 
the Macintosh II series Apple computers with mathematical co-processors. 
The term ' PAD' is the abbreviation of ' pattern-aided-design •, which can 
be interpreted as a design software using graphic authoring tools to 
present the final product - 'the pattern'. In this system, there are 
various optional programs available for different processes in pattern 
construction and cutting practices. These programs are: 'pattern' for 
drafting & modification; 'digit' for pattern digitizing; 'marker' for 
lay-planning; 'plot' for pattern output and 'manager' for managing the 
information of a production order to be used in the other programs. For 
this research, only the program 'pattern' is being adopted. The major 
functions of this program are - drafting patterns for clothing items； 
modifications of patterns; and grading patterns to various sizes. 
The reasons why this software is chosen for an educational 
innovation against other similar systems (e.g. the Lectra system) 
available in the marker are explained as follow: 
- it can work on a microcomputer platform requiring not too much 
memory ( a minimum of 4MB ram & 50MB hard disk); 
一 it is very user-friendly as are most Macintosh software and is 
relatively easy to learn without having to learn the programming 
language in advance; 
- i t requires relatively short system response time with the co-
processor; 
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- i t is specially developed for the profession of pattern 
construction and possess all the technicalities required by the 
subject in its functions； 
- it is capable of producing quality outputs both in reduced scales 
and full-size formats by linking to different output peripherals 
(e.g. Laserprinter or Plotter)； 
- it is very cost-effective to install and maintain as compared to 
similar systems since it occupies less space than other work 
stations and can be networked; 
- i t can work with other application programs such as HyperCard, 
Quick Time or Microsoft Word at the same time to incorporate 
instructions for learning, hence becoming a multi-media tool for 
educational purposes ； and 
-other graphic design systems such as Adobe Photoshop, Illustrator 
and Pagemaker can be run on same the computer, thus rendering the 
Macintosh computer a multi-purpose tool for other subjects such as 
design presentation and desk-top publishing functions for 
preparation of students' handouts and project work. 
Despite the advantages mentioned, there are a few disadvantages 
visualized from the educational and instructional perspectives s-
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- i t is designed for industrial uses; thus it cannot provide 
sequenced programs of instruction for educational purpose; 
一 the PAD system itself is not designed for educational purpose; thus 
there is no definite sequence of procedures to be followed for 
producing the product ' pattern' and this has to be designed by the 
practitioner； (actually this can also be treated as an advantage in 
another sense that it intrigues the logical thinking of the 
learners)； 
- i t cannot provide immediate feedback (since it is not a Integrated 
Learning System) to students1 interactions with the system as there 
is no built-in corrective device; 
- i t has no record-keeping or assessment device to collect and record 
data on students' on-line computer time, achievement and progress 
in an interactive activity; and 
- i t requires external data source (the size measurements can be 
defaulted) and 'key-in' instructions (each procedure has to be 
decided by the operator) for its operation; thus it will require 
drill and practice before students can acquire mastery of the 
program. 
This software is thus selected since it can satisfy the three 
criteria for selection of computer software to be used on educational 
innovations mentioned in section 1.4.2 of this chapter. 
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After defining the terminologies of the subject 'Pattern 
Construction', the applications and capacities of CAD systems in the 
clothing industry and the PAD system, the following chapter will provide 
a review of literature relevant to the implementation evaluation of a 
technological innovation, the selection of instructional strategies as 
well the evaluation models for instructional design and computer 
software. 
Since this research deals mainly with the application of computer 
technology as a learning medium in a subject curriculum, the relation 
between these two aspects will be explained in the next chapter. (Section 
2.6) In addition, one of the factors which may affect the outcomes of 
the innovation - the learning style - will also be discussed in the last 




There are three major areas in education that this research is 
centered upon; they are - the context of the innovation (which are 
computer technology and instructional strategies), the process of 
implementation and the models of evaluation used. Since this research is 
an implementation evaluation study, the literature review will also start 
with this issue. 
Three concepts central to the process of implementation evaluation 
are - (a) the ' innovation , being implemented; (b) the ' process of 
implementation' ； and (c) what is implied by the term * evaluation •• This 
chapter of literature review also starts with explanations of these three 
concepts. 
2.1 Educational Innovation & Implementation Evaluation 
2.1.1 Educational Innovation 
There are at least two different meanings to the term 1 innovation%. 
An 'innovation^ may be defined as a new idea, method, or device; the term 
n e w i s defined as either having been made a short time (recent) or novel 
(unfamiliar, strange, having no precedent), which may be an educational 
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idea or curriculum product in which its suggested actions had no 
precedent in actual practice, or were not to be found in what the 
implementor was currently doing (Leithwood, 1982). An 'innovation • may 
also be defined as a suggested change in existing practices within one or 
more of a number of dimensions of these practices ( Fullan, 1982 ). 
The 'innovation' referred to in this research context is a 
technological innovation, which includes the introduction of a new 
learning medium and system of instruction - a computer software being the 
medium and self-paced individualized instructions being the system of 
instruction, into a particular subject curriculum - ' Pattern 
Construction', in replacement of the conventional laboratory practical 
sessions scheduled in the current curriculum. 
2.1.2 Implementation 
‘Implementation' is the process of putting into practice an idea, 
program or syllabus new to the people attempting or expected to change. 
It also aims to reduce the difference between existing practices and 
practices suggested by the innovation, and this process occurs over 
time.(Leithwood, 1990) The behavior of the subjects (students) must 
change, and this depends on the acquisition (learning) of new knowledge, 
skills, attitudes and values. This is a slow and gradual process of 
change. This can also be seen as growth, which relates to the immature 
approximations of practices and eventually sophisticated use of the 
innovation. Thus ‘ implementation^ is a process of behavioral change, in 
directions suggested by an innovation, occurring in stages, over time as 
obstacles to such change are overcome. 
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Fullan (1981) notes that the concentrated research on 
implementation has resulted in a more sophisticated formulation of the 
meaning of implementation as consisting of multilevel and 
multidimensional phenomena. Hall (1977) first associates levels of use 
among people using a particular innovation and identifies eight levels of 
use regarding what individuals actually do with the particular 
innovation. These levels are labelled ass Non-use, Orientation, 
preparation, Mechanical Use, Routine Use, Refinement, Integration, 
Renewal. His levels of use cannot be applied in this research context as 
this research is designed to study the learners, not the users of the 
innovation. 
Leithwood (1981) also demonstrated that implementation is 
multidimensional. He identified nine distinct dimensions of curriculum 
implementation: Platform, Objectives, Student Entry Behaviours, 
Assessment Tools and Procedures, Instructional Material, Learner 
Experience, Teaching Strategies, Content and Time. The platform 
dimension underlies each of the others. Objectives, student entry 
behaviours, content and assessment tools and procedures spell out, in 
increasing detail, the intentions for student outcomes implicit in the 
piatform. The remaining dimensions bear an instrumental relationship to 
these intentions. Figure 2.1 shows the relationships among these 
curriculum dimensions. 
T h i s research attempts to investigate into a few of the curricula 
dimensions as suggested by Leithwood in order to decide whether the 
innovation should be included or not in the subject curricula. 
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Fig. 2.1 Curriculum Dimensions and their relationships in the implementation 
process. (Source: D.E. Riley, 1990.) 
As the 'innovation1 for this research is being identified, various 
stages of the 'implementation' process must also be defined. A 
preliminary implementation stage was carried out as a pilot study in the 
academic 91/92, hence this research is evaluating the second or the 
intermediate implementation stage. This implementation will also measure 
learners‘ behavioral changes in terms of outcomes before and after the 
innovation, attitudinal changes as well as learners‘ individual learning 
style which may affect the outcomes. 
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There are three orientations to implementation which carry 
different implications for how the generic implementation evaluation 
tasks can be performed- Table 2.1 summarizes the assumptions underlying 
these three perspectives on the implementation process. (Leithwood, 1982) 
The perspective of •Muddling through' is the most conservative and 
pessimistic approach to implementation. This alternative sees 
implementation as a political process, and is suggesting to move away 
from a problem rather than toward a goal. Within this context, 
evaluation is most likely to be retrospective. Such evaluation may serve 
accountability purposes, in a modest way. Scheirer & Rezmoric (1982) 
discovered that ethnographic observations were the mode of data 
collection significantly employed when implementation evaluation was 
conducted. 
The 'Fidelity' perspective is at an opposite orientation. It is 
highly optimistic about achieving predetermined goals through the use of 
systematic, rational processes; or may be described as linear and 
mechanistic. Implementors are encouraged to focus their attention on the 
innovation and its uses. From this perspective, implementation is 
a s s u m e d to be non-problematic and presumed that those involved would 
reasonably grasp the value of an innovation and follow its prescribed 
practices• 
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Assumptions Alternative perspectives on the In^lementation Process 
Muddling Through Adaptation Fidelity 
1. Role of Innovation Stimulates Change Provides a partial Is the Solution 
Solution 
2. In^ >l@nentors Proactive Responsive Passive 
3. content Does not figure in One important Dominates Decisions 
Decisions Consideration in about Change 
Decisions about Change 
4. Outcomes Unpredictable Partly predictable: Predictable; specified 
within Range specified by Innovation 
by Innovation 
5. Nature of Change Incremental; Direction Incremental: Growth in Non incremental; an 
Process uncertain valued Direction "Event" 
6. pivotal Change Negotiations among all Participative, strategic Planning for 
Strategy Stakeholders intermediate range the Top 
planning 
7. Actions required Determined by Loosely specified at Can be fully specified 
for full implementors during the outset; modified at the Outset 
Iirplementation Process during the process 
Table 2.1 Assumptions underlying alternative perspectives on the 
implementation Process (K.A. Leithwood, 1982) 
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A more middle ground approach between the two extremes is the 
'Adaptation' perspective. It is not only just a compromise, but is 
desirable on ethical and moral grounds because it permits some self-
direction for implementors while recognizing the legitimate role of 
policy-makers in setting educational goals. Furthermore, the objectives 
of the innovation will change in the course of implementation while 
learners and implementors reach the mutual adaptation to the innovation. 
From this perspective, innovation can be loosely specified at the 
outset and assumed to be modified to fit effectively into the local 
context. It requires collaboration among advocates of the innovation and 
implementors concerning the dimensions of practice to change. Factors 
that may affect the outcomes of such implementation (as mentioned in 
Chapter 1 section 1.1) must be carefully controlled during the process of 
implementing the innovation. Interviews, questionnaires and direct 
observations are the most heavily relied on instrumentation used for data 
collection. 
The mutual adaptation perspective will be adopted in this 
implementation process. Since the technological innovation is set out to 
test its feasibilities in enhancing learning among different groups of 
learners, the results of such an implementaion study will only be 
partially predictable. A number of the curriculum dimensions such as 
student entry behaviours, instructional objectives, learning experiences, 
content, instructional material, teaching strategies as well as student 




'Evaluation* refers to the process of describing and making 
judgments about the worth of a phenomenon of interest s the nature of 
the implementation process and the degree to which the innovation has 
been implemented. (Leithwood, 1990) Evaluation may also be the process of 
determining to what extent the educational objectives are actually being 
realized by the program of curriculum and instruction. However, since 
educational objectives are essentially changes in human beings, that is, 
the objectives aimed at are to produce desirable changes in the behaviour 
patterns of the student, then evaluation is the process for determining 
the degree to which these changes in behaviour are actually taking place. 
(Tyler, 1969) 
Four tasks may be considered as part of an implementation 
evaluation :-
(i) identifying those dimensions of the implementor's practices that 
need to change; 
(ii) describing the nature of practices within those dimensions 
considered to be desirable when the innovation is fully 
implemented； 
(iii)within identified dimensions, specifying stages of change in 
practices from those most inconsistent to those associated with 
full implementation； and 
( i v ) describing the implementors' current practices in relation to such 
stages• 
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2.1.4 Conducting Evaluation for an Educational Innovation 
There are various approaches to conducting evaluation for an 
educational innovation. For this research context, two different 
approaches are selected. One approach will be to evaluate the 
effectiveness of the instructions being used in the innovation; a second 
approach will be a media evaluation, which is actually evaluating the 
media being chosen for the learning process. 
The first approach, with the evaluation of instructional 
effectiveness, will suggest whether the instructional strategies being 
adopted, the instructional design as well as the method of delivering the 
instructions are efficient and effective, providing the necessary 
information and procedures for learners to acquire mastery of the 
knowledge expected to be covered within the subject curriculum. For this 
purpose, the instructional design and strategies being adopted are of 
ultimate importance. Section 2.5 will illustrate a well-adopted approach 
to instructional design and strategies _ the • System Approach proposed 
b y Robert M. Gagne & Leslie J. Briggs, 1974. An evaluation model for 
instructional design (Dick & Carey, 1985) is also selected for the self-
instructional unit being developed for the innovation. An introduction 
of this model is given in the next section (2.2). 
F o r the second approach, the learning media to be evaluated in this 
reSearch is the PAD system, which is a computer application software 
designed for the subject 'Pattern Construction.. A counter software 
e v a l u a t i o n model will be discussed in section 2.3 on this respect. 
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2.2 Evaluation of Instructional Materials 
The information produced by evaluation has the primary purpose of 
guiding decision making whether to adopt a new curriculum innovation. 
The design of a method of evaluation for an instructional system should 
be able to answer the following questions: (Gagne & Briggs, 1979) 
1. To what extent have the stated objectives of instruction been met? 
2. In what ways and to what degree, is it better than the 
conventional method of instruction it is to replace? 
3. What additional, possibly unanticipated, effects has it had, and 
to what extent are these better or worse than the conventional 
method? 
2.2.1 Conception & Methods in Evaluation of Instructional Systems 
One of the outstanding conceptions proposed by Scriven (1967, 1974) 
is called goal-free evaluation. This means that an evaluation undertakes 
to examine the effects of an educational innovation and to assess the 
worth of these effects, no matter that they are outcomes of any sort. 
The total scope of educational evaluation, as Scriven sees it, extends 
from the establishment of a need through the assessment of effects to a 
determination of cost-effectiveness and the likelihood of continued 
support. This conception of evaluation will lead to decisions about 
program revision and is therefore 'formative' in nature. It is upon this 
conception that the evaluation for the self-paced individualized 
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instruction in this research is thus formulated, since the evaluator 
bears no accountability to any stakeholder in concern, thus the 
evaluation report will not carry political implications which may affect 
its interpretations. 
Apart from adopting Scriven's 'goal-free' concept, this research 
also extracts from Stufflebeam's CIPP evaluation model, which stands for 
Context, Input, Process and Product. This model considers evaluation as 
a continuing process. There are four kinds of decisions toward which 
evaluation may be oriented: planning, structuring, implementing, and 
recycling. Planning decisions are guided by context evaluation; 
evaluation of the input includes consideration of alternative solutions 
(programs, products). These two procedures will not be dealt with in the 
present research as the context, which is introduction of a CAD system 
into the subject curriculum, has already been decided by the educational 
institution; and as an input decision, the PAD system is therefore 
selected. However, the instructional strategy for the implementation is 
yet to be decided and thus it is in the evaluator' s interest to 
investigate into the process, which actually deals with information about 
the educational processes set in motion by the innovation. Finally, 
there is product evaluation, which serves to guide decisions about 
recycling. This will also form a part of this implementation study in 
order to identify and assess how well the new instructional system is 
working, leading to a decision to continue the innovation, to drop it, or 
to modify it. These process and product evaluation methods will lead to 
decisions about innovation adoption and continuation, and is therefore 
'summative• in nature• 
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2.2.2 An Evaluation Model for Instructional System 
The concept of formative and suiranative evaluation can be utilized 
at different stages of an implementation process to obtain relevant 
information for the further development and revision of instructional 
materials, and decision-making on the effectiveness and adoption of the 
new instructional system in replacement of the conventional method of 
instruction. A model for formative evaluation using this concept is 
designed by Walter Dick & Lou Carey (1985), in which three basic phases 
of evaluation are suggested: The first or initial phase is a one-to-one 
or clinical evaluation, in which the instructional designer works with 
individual students to obtain data to revise the materials. The second 
stage is a small^group evaluation, in which groups of 2 to 3 students, 
chosen as representative of the target population, study the materials 
together and are tested to collect the required data. The third stage is 
usually a field trial, in which emphasis is placed on testing of the 
procedures required for the installation of the instructional system in a 
much larger scale. Usually, this evaluation model is preliminarily 
carried out as a pilot study in a formative orientation to decide upon 
t h e feasibility of implementing the innovation and for revising the 
implementation process; also internal and external conditions of the 
learners and the environment affecting the outcomes of the innovation can 
be identified during this process. Fig.2.2 is a diagram showing the 
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Fig.2.2 An Evaluation Model for Instructional Design by Dick & Carey, 1985. 
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If the results of the pilot study is promising, a sunrmative field 
evaluation will also be carried out in order to determine the 
effectiveness of the new instructional system as well as educational 
media chosen for this implementation by assessing the learning outcomes 
of the whole target population after the instruction. This will be 
conducted using a comparison of their achievement results before and 
after the instructional treatment. Investigations on changes in the 
internal and external conditions of learners and the environment brought 
about by the new instructional system will also be conducted. 
It is interesting to note that this evaluation model proposed by 
Dick & Carey is almost identical to a software evaluation model proposed 
by Reiser & Dick which will be discussed later in section 2.3.1. Owing 
to this coincidence, the two evaluation models can be combined and 
modified for use in this research as one newly-derived evaluation model 
for both the instructional system as well as for the computer software 
being chosen in the implementation. 
2.3 A Model for Computer Software Evaluation 
Over the past decade, there has been a tremendous increase in the 
number of computer instructional software packages available in the 
commercial market from which educators can choose. It becomes 
increasingly important that educators are able to make accurate judgments 
about the instructional quality of a piece of software before they make a 
decision to adopt it for use with their students. 
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The most prevalent approach on selecting software is to evaluate 
the software with the aid of a checklist that outlines the features or 
criteria that one would expect in quality educational software. These 
criteria require the evaluator to make subjective judgments about the 
accuracy of the content, effectiveness of the instructional techniques 
employed, whether the program meets curriculum objectives, and the 
technical quality of the program. A number of educators and evaluators 
have questioned the reliability of making decisions about software solely 
on the basis of subjective judgments (Dudley-Marling & Owston, 1987； 
Jolicoeur & Berger, 1988a; Komoski, 1984; Muller, 1985). The question of 
who make the ratings of the instructional software does affect the 
results as it is obvious that disagreements about instructional 
effectiveness are apparent when teachers and students are asked to 
evaluate software (Callison and Haycock 1988). Results from a study 
conducted by Reiser and Dick (1990) also suggest that positive teacher 
judgments about a piece of software do not indicate that students will 
acquire the skills the program was designed to teach. There are concerns 
also that subject-matter experts' ratings on a software's instructional 
effectiveness are not reliable as well. 
In response to these concerns, Reiser and Dick (1990) developed a 
software evaluation model that involves the collection of student 
performance and attitude data. This model places emphasis on the extent 
to which students learn the knowledge or skills a software package was 


















































































































































































































































































































2.3.1 Description of the Model 
The first two steps in the model are to identify a piece of 
software of interest and its general characteristics. This decision is 
either undertaken by an evaluator or the subject expert. The criteria 
for selection will be based on the subject matter the chosen software is 
capable of teaching and recommendations by evaluation service 
consultancies. 
The next phase will be to develop instructional objectives and 
construct test items to assess student attainment of these objectives. 
In addition, attitude questionnaires are also developed to assess student 
attitudes toward the software. The third step will be to prescribe one-
on-one evaluation on the software. Based upon the results of a pretest 
which covers the content addressed by the software, three students - one 
high-, one average- and one low-ability student - are chosen to try out 
the software. Each student works through the software individually while 
being observed by an evaluator who is there to answer the student's 
questions and note any problems the student may have. After completing 
the instruction, each student is tested on the skills or knowledge taught 
and asked to respond to the attitude questionnaire. 
A second decision will emerge at this point on whether further 
evaluation on the instructional effectiveness of the software is 
necessary. If more information is needed, then a small-group evaluation 
will be conducted. Students representative of the range of abilities 
among the intended users of the software will form small groups of 2-3 to 
go through the program. 
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The next-to-last step is the administration of retention tests to 
the students who participated in both tryout sessions. The final step in 
the evaluation process specifies that the evaluator review the 
information that was collected and write an evaluation report. The 
report should summarize the performance and attitudinal data that was 
collected and include a recommendation regarding use of the software. 
2.3.2 Methodology used in the Software Evaluation Model 
Three criteria are suggested by Reiser & Dick in selecting the 
software for the evaluation:-
(i) It must have received positive recommendations by the past users 
(in this research context, past users refer to clothing 
industrialists or educators in the same subject). 
(ii) It must be a program capable of adapting to an instructional 
purpose for use by students. 
(iii) It must be a program that is cost-effective to install and 
maintain, and must be easy to learn in practice. 
F o r the selection of subjects, institutional approval must be 
seeked for permission of the students from different classes in the 
relevant subject area to participate in the evaluation process. As 
initial procedures, the evaluator must also examined the instructional 
objectives outlined in the program and write appropriate test items for 
the pretest, posttest and retention tests. All these test items must 
a l s o be checked for reliability and validity in the pilot tryout. In 
addition, s t a n d a r d instruments for measurement such a s learning style 
inventory must also be sought to categorize the students. An observation 
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checklist must be adopted or derived during the one-on-one and small 
group evaluation to collect appropriate descriptive data for analysis. 
2.3.3 Discussions on the Reiser and Dick Evaluation Model 
Reiser and Dick have conducted two evaluation studies using their 
model on an 11th grade social science class at the Developmental Research 
School affiliated with the College of Education at Florida State 
University. Recommendations from the teachers and students after the 
studies regarding the implementation of the model suggest that student 
performance and attitude data should be included in the evaluation 
process, and large scale objective field tests should be conducted for 
every software program evaluation. 
Reiser & Dick further suggested that teachers should assume 
responsibility for collecting student data, which means that implementing 
an evaluation model should involve the sharing of findings with other 
teachers. The advantage of this practice lies in that a sample of their 
own students are taken as subjects, such that teachers are more confident 
about how the particular software package will work with their students. 
Another advantage will be that this close examination can provide 
teachers with additional insights about the software and ideas about how 
to implement it in the subject curriculum. However, one concern about 
the model will be the time involved in conducting the one-on-one 
evaluation and then the small group evaluation which are felt to be 
detrimental to its adoption and implementation by teachers, particularly 
if they are not given release time to conduct the tryouts. 
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Results from the evaluation studies also indicated that there is 
differentiation in the interpretation of data among the evaluator and 
teachers, arriving at different conclusions about the quality of the 
software. Teachers tend to place importance on the performance of 
individual students, which may bias the generalizability of the results, 
whereas researchers are more interested in the performance of the 
students as a group. Another issue that merits study is the effect of 
teachers' prior opinions about a piece of software on the way they 
interpret student, data. 
Another factor that will affect the utilization of the model is the 
type of instructional software that can be evaluated with it. Programs 
that have been tested by Reiser and Dick are limited to drill and 
practice, teachers may be interested in other modes of learning such as 
simulation or problem-solving programs that encompass higher knowledge or 
cognitive domains. Further researches using the model should be 
conducted with these other types of programs to assist in determining how 
the model can be improved. 
For the evaluation model on the implementation process of this 
research, a combination of this software evaluation model and the 
evaluation model for instructional system proposed by Dick & Carey will 
b e considered. This new model will utilize the concept of one-to-one 
evaluation as the initial stage of evaluation, small-group evaluation as 
the intermediate stage and a full-scale field evaluation as the final 
stage. This modified evaluation model developed for this research will 
be discussed in details in chapter 3. 
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2.4 Conditions to Evaluating the Implementation of Educational 
Innovations 
In regard to the four tasks of an implementation evaluation as 
described in section 2.1.3, R.M. Wolf (1987) has proposed a framework for 
evaluation of educational treatments, in which he described five major 
classes of information to be collected. 
These five major classes of information are defined as follows ： 一 
2.4.1. Initial Status of Learners 
This includes the identification of learners or the subjects and 
their characteristics such as age, sex, previous educational background 
represented by proficiency or ability levels at entry stage, and 
individual learning styles (In regard to learning style, a more detailed 
literature review is given in section 2.7.) • These variables usually act 
as baseline description of the learner population and they may act as 
descriptive data in the evaluation since learning is a measurement of the 
change in behavior or proficiency to a certain knowledge or skill as 
demonstrated by the learner. A determination of the initial level of 
proficiencies of learners before an educational innovation is implemented 
c a n ensure that the learners are assessed independently of the effects of 
the program, when they are assessed at the second stage of time during or 
after they have received some period of instruction. 
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2.4.2. Learner Performance after a period of instruction 
This is the second major class of information required in 
evaluation, which indicates whether the program has brought changes in 
the desired ways. These changes include increased knowledge and ability 
to deal with issues in the subject concerned, improved learner 
proficiency in certain kinds of skills, attitudes, interests and 
preferences...etc. The changes sought depend on the nature of the 
program, the age- and ability-levels of the learners and a hosts of other 
factors (as described in chapter 1 Section 1.1) . The decision on when 
and what information should be gathered would be in the hands of the 
stakeholders, the major consumers of the evaluation; and a schedule of 
information-gathering with regard to learner performance consistent with 
the purposes of the evaluation would be drawn. 
2.4.3 Execution of Treatment / Study of Program Implementation 
This is the third class of information to be collected There are 
three main issues to be accounted for : (i) whether the intended program 
has been implemented; (ii) how the program is actually carried out; and 
(iii) whether the initial objectives of the program has been achieved. 
The e v a l u a t o r ' s responsibilities will be to describe and compare 
the intended program, the imp Rented/actual program being operated and 
t h e achieved program. Methodology for this kind of information 
coHection would be the use of observational procedures or narrative 
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descriptive materials such as maintenance of logs and diaries by teachers 
in the program and must be tailored to the needs of the specific 
evaluation study locally. 
2.4.4 Costs 
There are four areas in this class of information to be defined and 
investigated : 
(i) Direct Costs which refer to the costs in producing the educational 
treatments - for this evaluation study, this is the development of 
the self-instructional course materials which includes the blue-
print and the pilot unit; 
(ii)Costs of Implementation referring to the investment and maintenance 
of program resources - for this research context, this is the 
investment on the PAD system software acquisition and the 
maintenance of the computer hardware; 
(iii)Cost of Administration which are costs incurred in running the 
program - this will refer to the administration of the self-
instructional course and the cost of technical support; 
(iv)Cost of Evaluation Study for the establishment of evaluation 
contract and procedures between the stakeholders and the evaluator 
- since this is an academic research, this cost factor is not 
applicable. 
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2.4.5 Supplemental Information 
This last class of information is about the effects of a program 
and is composed of three subclasses, they are -
(i) Views and attitudes towards the educational program from various 
groups； 
(ii)Learner performances not specified in the objectives of the 
program; and 
(iii)Side effects of the educational program. 
These effects can be positive or negative, the former may generate 
interests and increase self-esteem in certain cases while the latter may 
extinguish interests in the future endeavors. The question is how to 
detect these unexpected effects should they have occurred ？ There is no 
definite procedures, but a possible methodology would be to use loosely-
structured and informal interviews or open-ended questionnaires as a 
follow-up study with learners and teachers, and at the next level, with 
prospective employers as well as graduates to furnish clues about these 
side effects of programs that could then be studied more systematically. 
2.5 The 'System Approach1 to Instructional Design 
In order to design instruction systematically, a rational for what 
i g to be learned must first be established. A system of instruction may 
then be constructed step by step, beginning with a base of information 
that reflects identified goals. 
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The planning of instruction in a highly systematic manner, with 
attention to the consistency and compatibility of technical knowledge at 
each point of decision, is termed the ' System Approach' (Gagne & Briggs, 
1974). This kind of design uses various forms of information, data and 
theoretical principles as input at each planning stage. Further, the 
prospective outcomes of each stage are checked against whatever goals may-
have been adopted by those who manage the ' system' as a whole. It is 
within this system framework that researchers seek to apply what is known 
about the conditions of human learning to instructional design. 
2.5.1. Definition of Instructional System 
A system is usually considered to be a human enterprise of a 
complex nature which serves a purpose valued by society. The scope of a 
system has no fixed boundaries. In a narrow sense, a single course or 
instructional system may be considered an instructional system. At the 
other end of the scale, it may be a social system, a government system or 
a school system, and may mean any organized way of accomplishing certain 
goals, whether these pertain to a whole society, a portion of a society, 
o r even to a single teacher. Instruction is the means employed by 
teachers, designers of materials,‘curriculum specialists, and others 
whose purpose it is to develop an organized plan to promote learning. 
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2.5.2 The derivation of an instructional system 
The rational steps in the derivation of an instructional system is 
outlined briefly as follows -
1. To investigate on the needs for instruction to arrive at the goals 
of instruction, while considering the resources available, along 
with the possible constraints on instructional planning. 
2. To translate goals of instruction into target objectives with a 
framework for a curriculum or for the individual courses. 
3. To arrive at objectives of courses through learning. Gagne & 
Briggs defines the lasting effects of learning as the acquisition 
of various capabilities by the learner. As outcomes of instruction 
and learning, human capabilities are usually specified in terms of 
classes of human performance which are namely - intellectual 
skills, cognitive strategies, information, attitudes and motor 
skills. 
4. The identification of these categories of human capabilities leads 
further to describe what conditions, internal and external, will be 
needed to bring about learning with greatest efficiency. 
5. The inference of conditions for learning can assist in the planning 
of sequences of instruction. By tracing backward from the outcome 
of learning for a particular topic, one can identify the sequence 
of intermediate (or prerequisite) objectives which leads to the 
desired learning. 
6. Continued planning for instruction proceeds to the design of 
smaller and more detailed units that contain performance objectives 
(objectives that can identify the expected or planned outcomes of 
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the events of learning), that represent instances of human 
performance which are observable and can be assessed as outcomes of 
learning• 
7. Once a course has been designed in terms of target objectives with 
an appropriate sequence, detailed planning of instruction for the 
individual lesson can proceed. Here the first reference is the 
performance objective which represents the outcome of the lesson. 
External conditions are then arranged to bring about maximum 
effectiveness in learning. These events, together with their 
arrangement and sequencing, comprise instruction. The 
determination of the conditions for instruction also involves the 
choice of appropriate media and combinations of media that may be 
employed to promote learning. It is within this context of media 
selection that this research is being structured. 
8. a set of procedures for assessment of what students have learned 
will be a natural component following the definitions of 
performance objectives. In conception, this component follows 
naturally from the definitions of instructional objectives. The 
instruments used for this assessment may be teacher observations, 
or tests to provide direct measures of what students have learned 
as a result of instruction on specified objectives. 
9# Means must be found to fit the various components (mentioned above) 
together by way of a management system, called an 'instructional 
delivery system*• A particular class of instructional delivery 
systemS is called individualized instruction, involving a set of 
procedures to insure optimal development of the individual learner. 
This conception of delivery system will be discussed in section 
2.5.3. it is upon this kind of instructional system model that the 
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self-instructional unit for this research is designed and 
structured. 
10.Finally, evaluation of the instructional entity has to be designed. 
Procedures for evaluation are first applied to the design effort/ 
innovation. Evidence is sought for needed revisions aimed at 
improving and refining the instruction (•formative evaluation•)• 
At a later stage, '*summative evaluation" is undertaken to seek 
evidence of the learning effectiveness of what has been designed. 
To summarize, formative evaluation is undertaken while the new unit 
of instruction is being developed. Its purpose is to provide evidence on 
feasibility and effectiveness, so that revisions and improvements can be 
made. It seeks evidence from observers, teachers, and learners. 
Summative evaluation is concerned with the effectiveness of the course or 
program, once it has been developed. Mainly, the evidence sought is in 
terms of student performance. Measures are taken of the kinds of student 
capabilities the program is intended to establish. When summative 
evaluations are undertaken to compare a new instructional unit with an 
•old, one, other variables besides the unit itself must be taken into 
account. The outcomes of instruction are influenced by variables whose 
effects must be •controlled', in order to test the effects of 
instruction. These variables include - (i) aptitude variables reflecting 
the students' aptitude for learning; (ii) process variables arising from 
the manner of operation of instruction in the institution; (iii) -pport 
variables which are conditions in the home, educational institution, and 
community that may affect opportunities for learning. 
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The design of this evaluation study will attempt to identify these 
influencing variables, control them while assessing the effects of the 
new instructional system, by assigning the subjects (students) in a 
• randomized• way to establish equivalence of different groups to be 
compared. 
A flowchart indicating the cycle of instructional design based on 
the system approach and proposed by Walter Dick & Lou Carey is 
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2.5.3 Selection of Delivery System 
Instructional system designing utilizes a kind of knowledge called 
educational technology. This term is sometimes associated with computers 
and other media hardware used for instruction. However, there is a 
growing tendency to relate educational technology to the process of 
planning by which an instructional system is developed, implemented, 
controlled and evaluated (Davis & Hartley, 1972). A historical framework 
for educational technology also points out that it is an outgrowth of a 
number of converging influences upon present concepts and practices in 
instructional design. According to Lumsdaine (1964), these earlier 
influences include the following developments: 
(i) interest in individual differences in learning in self-
instructional devices such as those of Briggs (1960) and in 
computer applications to instruction; 
(ii) behavioral science and learning theory, as seen in Skinner1s 
emphasis upon contingencies of reinforcement and in the teaching 
machines (1968) and other learning theories； 
(iii) physical science technology, as represented in motion-picture, 
television, computer and video-tape instruction; and in audio-
visual devices to supplement printed media. 
All of these streams of development, along with the conceptions of 
learning outcomes categories and their associated instructional events 
described, can be harmoniously utilized in the design of instructional 
systems which give primary attention to the individual learner's 
activities and to the testing of their outcomes. 
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A delivery system may be defined as everything it takes to make a 
particular instructional system operate as it was intended to operate, 
where it was intended to operate. The basic decision about instructional 
delivery can directly affect the kind of personnel, media, materials and 
learning activities that can be carried on to reach the goals. The 
resources available and constraints of time schedules or technical 
support may also be factors taken into consideration while deciding on 
the alternative delivery system to be adopted. For this research 
purpose, the consideration of selecting a suitable delivery system for 
instructions to use the PAD system in the curriculum of Pattern 
Construction is the main emphasis at system level. 
Further to decision on the appropriate delivery system, 
determination of scope and sequence of curriculum and courses are of 
equal importance as it will affect the subject content to be delivered. 
Here careful planning of the curriculum and course objectives must be 
undertaken to ensure that the media and materials chosen are of the right 
context for the innovation to be implemented at course level. In this 
respect, a Blue-Print of the Pattern Construction course structure, 
resources available and support is developed by the researcher.(Appendix 
IV) 
The next step will be to break down the course structure and 
sequence into smaller units and define the performance objectives of each 
unit at the lesson/ module level. At this level, the execution of the 
instructional system plan will be in action and the development of the 
actual instructional materials and selection of medium for delivery will 
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be in practice. The medium chosen for delivering the instructions for 
the PAD system is a self-learning printed package whereby students may 
study the content in advance before attempting the activities being 
incorporated in the package at the computer terminal. 
Finally, as mentioned in section 2.5.2, formative evaluations will 
be conducted to provide data on the basis of which to revise and improve 
the materials, the course sequencing, the performance/achievement tests, 
and the operation of the entire instructional system. A small unit of 
the total instructional materials will be tried out and revised before 
later units are prepared. This has already been carried out in the pilot 
study being conducted last academic year. Such practice not only 
pinpoint needs for changes in specific small sections of instruction but 
also lead to the discovery of other usable insights to avoid similar 
problems in later units of the instructional package. 
Study of the effectiveness of the instructional system as a whole 
is called summative evaluation. As the term implies, a summative 
evaluation is normally conducted after the system has passed through its 
formative stage - when it is no longer undergoing point-by-point 
revision. For this research purpose, a summative evaluation will also be 
conducted at the same time as the formative evaluation owing to the 
limitation of time span for the implementation stages. 
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2.5.4 Individualized instruction as a delivery system 
In the 70s, universities and private research and development 
agencies have developed comprehensive delivery systems for individualized 
instructions. The purposes of these delivery systems, broadly defined , 
were: (Gagne & Briggs, 1979) 
1. to provide a means for assessing the entry skills of students； 
2. to assist in finding the starting point for each student in a 
carefully sequenced series of objectives; 
3. to provide alternate materials and media for adjustment to varying 
learning styles of students, including choices between print and 
non-print materials; 
4. to enable students to learn at their own rates, not at a fixed pace 
for the entire group; 
5. to provide frequent and convenient progress checks so that students 
did not become • bogged down' with cumulative failures. 
To summarize, an individualized instructional system is learner-
oriented and student-centered, thus it requires autonomy on the part of 
learners to be able to perform its prescribed functions. 
2.5.4.1 varieties of Individualized Instruction 
The term * •individualized instruction' has been used in reference to a 
diverse array of educational methods. Some of these are described 
here as reference (Gagne & Briggs, 1979) - (i) independent study 
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plans; (ii) self-directed study; (iii) learner-centered programs; (iv) 
self-paced learning;and (v) student-determined instruction. 
Clearly, most of the varieties of individualized instruction just 
named tend to place greater responsibility upon students for providing 
the events of instruction than are teacher-centered delivery systems of 
instruction. For the most part, these varieties also permit greater 
freedom of choice as to what the objectives will be, and how the 
objectives may be attained. For these reasons, such methods have most 
often been employed only for selected groups of students (especially in 
adult learning)• 
In this research, self-paced instructions is selected as the 
delivery system. Self-paced instructions allow learners to work at their 
own rates, but upon objectives set by the teacher and required of all 
students. In this case, all students may use the same materials to reach 
the same objectives - only the rate of progress is individualized. The 
instructional unit of the PAD system utilizes this form of delivery 
system in printed media. 
2.5.4.2 Developing Individualized Instruction 
The components of a typical individualized program of instruction 
for higher education are usually in the form of modules. Each 'module' 
of instruction will give printed directions on how to use the materials 
t o achieve one or more objectives. In this study context, a module is 
referred to a 'unit'； which requires a number of hours of interactivities 
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(as determined by the students) on the tool selected- the computer. Each 
module will be composed of the following items: 
- an introduction of the module within the entire program; 
- a n entry prerequisite/ requirement on the ability of learners; 
- a list of expected objectives on completion of the module; 
- a suggested sequence of activities to be followed; 
- the learning materials; 
-evaluation of performance at the end of the module (an assignment). 
The self-instructional unit for this research will consist of the 
above modular items and it is self-paced in the learning process. 
2.6 Applications of Computer Technology as Learning Media in a 
Curriculum 
2.6.1 Computer Applications in the Curriculum 
The unique attributes of computer applications can be integrated 
into four major dimensions. These four dimensions are summarized in 
Fig.2.5. 
One unique attribute of computers that outbeat all other 
instructional technologies lies in its large variety of contents and 
symbolic modes - ranging from printed word to dynamic scheme, from graph 
to musical location and from realistic pictures to animation. This 
uniqueness in its informational capacity to present the learner with a 
whole dynamic simulated world in a capsule ('microworld'), enabling the 
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learner to interact directly with a domain of knowledge hitherto 
inaccessible. Also, the variety of alternative symbolic modes of 
representation and different kinds of learning activities that computers 
allow can generate partnerlike in providing immediate feedback and 
remedial action to the user. This variety renders it a unique technology 
which can amplify learners, mental capacities, allowing them to carry out 
tasks like hypothesis generation and testing, using expert logic that no 
other device or method can afford (Bolter 1984; Papert, 1980). 
1. Information - 3. Kinds of activities a 
subject content. technology requires or 
affords; viewing, reading, 
measuring, test hypothesis, 
reconstructing. 
—M Computer Applications H ~ 
2. symbolic modality - 4. Relations between the student 
information user and the technology, 
presentation by a 
symbolic system; 
link between technology 
and content. 
Fig.2.5 a multi-dimensional map outlining the four dimensions of aligning 
various computer technologies and indicating their unique 
attributes. 
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The computer is thus seen as an important amplifier of cognitive, 
communicational, and instructional functions, but not as a technology 
capable of affecting the functions it amplifies, provided that certain 
conditions are met (Perkins, 1985) . Given computers' diversity, it 
becomes evident that neither the computer itself, nor even a particular 
kind of software in and of itself, are likely to affect learning in any 
profound way. Research clearly shows that while software and activities 
that realize computers' unique attributes are a necessary condition, much 
still depends on the particular way computers come to be used. If 
computers are to accomplish unique instructional functions, they must 
become fully integrated into school curricula. (Salamon G., 1990) 
2.6.2 Integration of Computers into the Curriculum 
Computers can serve as tutors, tutees, and as tools (Taylor, 1980). 
Their functions as tutors are in computer-assisted instruction (CAI). 
They serve as tutees when students learn to program in the major 
computing languages of BASIC, LOGO or FORTRAN. Serving in these 
capacities, computers are treated as an independent subject and such mode 
of use has led to disappointments as no profound changes in either 
students' achievements or in curricular design and teaching has been 
witnessed. Presently, there is a growing desire to capitalize on 
computers' unique attributes and to fully integrate them into regular 
learning activities in three capacities (Taylor, 1980). These three 
capacities m u s t become part and parcel of various curricula. 
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The integration of computers into a curriculum means that these two 
components affect each other reciprocally. The use of computers comes to 
serve the curriculum rather than its own purposes. This relationship 
takes place on at least three levels 
At the first level (i.e. the level of goals and objectives), the 
computer activities must be designed to serve curricular goals. However, 
curricula must, now be designed taking into consideration that computers 
are not just new means to serve old goals, but can serve other novel ones 
as well. 
At the second level (i.e. the level of pedagogical thought), the 
growing acceptance of computer as a technology can manifest a change in 
pedagogical thought in the curriculum design, allowing more independent 
exploration, more personally tailored activities, more team work and less 
didactic instruction (Wilkinson, 1983). 
This implies a gradual change in the perception of the teacher's 
role - from information delivery to learning management. The computer is 
being perceived as a tool to be placed in the hands of active students 
rather than a tutor that instructs a passive student-responder.(Branson, 
1990) 
Reciprocal changes of goals and educational thought are reflected 
in instructional contents and activities, the third level at which 
integration of computers and curricula is actually realized. Here the 
integration appears as the incorporation of the computer microworlds into 
the curriculum : the student encounters new contents in ways that 
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simulate the world outside. The integration can also be an introduction 
of novel, often unique kinds of student activities with computer tools 
that allow new modes of interaction with academic materials. The result 
of this integration is that computers become used all the time, by all 
students, for a variety of purposes, and in a variety of capacities. 
Computers affect what is taught and how. 
Nevertheless, the role of computers in curriculum is still in its 
infancy. Organizational, psychological, philosophical and financial 
hurdles are still to be overcome. Researches and accumulation of 
experiences may ultimately reveal how best to reap the potential 
advantages of computers in education. 
2.6.3 Computer Software for Curriculum 
Instructional computer systems consist of hardware and software. 
Consequently, software is viewed as the most important and critical 
element of computer-assisted instructions. Hardware limitations can 
often be reflected in software implementations. Niemiec et al (1986) 
suggested that CAI may be an extremely cost-effective instructional 
intervention• 
s i x types of software for instructions can be distinguished by 
their use in the curriculum: (Kamil, 1990) (i) software for management of 
instruction; (ii) software for delivery of instruction? (iii) computer 
literacy software; (iv) authoring languages; (v) programming languages; 
and (vi) application programs to be used. 
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For this research purpose, only the computer literacy software and 
application programs to be used would be explained here. 
(iii) Computer literacy software- The main goal of this software is to 
acquaint students with uses and structure of the computer. For 
this research, a 'Macintosh Basic Tour, program floppy diskette 
will be provided to students for introduction of the Macintosh 
window environment and practice on using the Macintosh pull-down 
menu with the mechanical mouse, opening and closing of folders, how 
to open an application program, and how to print and save a data 
file. . .etc. This acts to fulfill the need to use this computer 
model as tool to accomplish other tasks, minimizing the need to 
know about programming. 
(vi) Application programs- The application program referred to in this 
research is the PAD system. Application programs do not represent 
software that are used for direct instruction (e.g. CAI). These 
programs can be incorporated into the curriculum, when appropriate, 
to produce learning that is different, and presumably better, than 
that produced by conventional methods. 
2.6.4 Effectiveness of Computer-based Instruction 
One important limitation to the effectiveness of computer-based 
instruction is that there is usually a difference between reading from a 
computer terminal and reading from printed copy (Gould & Grischkowsky, 
1984; Haas & Hays, 1985a, & 1985b). Conprehension is usually poorer when 
material is read at a computer terminal, than when it is read from a hard 
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copy. If comprehension is the criterion, reading at a computer display 
is slower than from hard copy by 25%. (Haas & Hays, 1985a, & 1985b) 
Research over the last two decades were mainly on the delivery of 
instruction through the computer, whereas the area of integration of 
application software into a curriculum together with printed instructions 
has not been explored. Results from these past researches often reflect 
no difference on student achievements, but do produce certain savings on 
time. It has been shown that there is little relation between 
performance on tests and self-assessed learning of CAI lesson content 
(Garhart & Hanafin, 1986) . Another set of data on effectiveness of CAI 
relates to the effects that student control of instructions has on 
learning. (Nemiec & Walberg, 1992) This has often been cited as a major 
advantage of CAI. Carrier (1984) and Tennyson (1980) have pointed out 
the disadvantages of CAI when there are too many options for students. 
This can be alleviated with potentially beneficial effects by restricting 
student options in certain situations (Reinking, 1986). 
It has been mentioned in section 1.2 of chapter 1 that the computer 
application software used is a CAD system. A brief introduction to the 
capabilities CAD systems for clothing industry that are available for 
selection in this research has already been discussed in section 1.4.2 of 
chapter 1•• 
in the following section, one of the possible influencing variables 
which is an internal attribute of the learner that might affect the 
outcome of the program treatment - the individual learning style, will be 
described. 
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2.7 The Four Modes of Experiential Learning 
Kolb’s theory of experiential learning has been found particularly 
appealing to educators devoted to improving higher education. The theory 
postulates that learning is basically a cyclical process involving four 
adaptive modes of learning, each of which characterizes a way whereby 
knowledge is grasped and transformed. The four learning modes are 
Concrete Experience (CE) , Reflective Observation (RO) , Abstract 
Conceptualization (AC) and Active Experimentation (AE), and represent the 
poles of two dimensions - the dimension of grasping experience, and that 
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(kolb, 1984) 
62 
According to Kolb, an effective learner is one who is able to 
•involve himself fully, openly, and without bias in new experiences (CE). 
He must be able to reflect on and observe his experiences from any 
perspectives (RO) • He must be able to create concepts that integrate his 
observations into logically sound theories (AC), and he must also be able 
to use these theories to make decisions and solve problems (AE) (Kolb, 
1984).' 
2.7.1 Individual Learning Styles 
Based on the model of experiential learning, Kolb proposed that 
individual learners will develop different learning styles which 
emphasize some modes of learning over the others, due to differences in 
the hereditary constituents, past life experiences and the demands of the 
present context, etc. He developed a Learning Style Inventory (LSI) to 
measure and identify a person's individual learning style (Kolb 1976). 
Kolb suggested that there are four basic learning styles - the 
Accommodator, the Converger, the Assimilator, and the Diverger; each of 
which indicates an individual's preference for particular modes of 
learning. The relationship between the learning styles and four modes of 
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Fig. 2.7 The relationship between individual learning styles and modes of learning. 
According to Kolb, Convergers prefer to learn through abstract 
conceptualization and active experimentation. Accommodators, on the 
other hand, prefer to learn through concrete experience and active 
experimentation. Assimilators' learning preferences are abstract 
conceptualization and reflective observation, while Divergers prefer 
learning through concrete experience and reflective observation. The 
strengths and preferred learning modes of each of the basic learning 
styles are described in greater detail in Kolb 1984. 
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2.7.2 Relationship between Individual Learning Styles & the Knowledge 
Structure of Academic Fields 
Kolb argued that because of the differences in the structure of 
knowledge, different disciplines may be associated with different 
learning demands, such as the criteria for academic excellence, teaching 
and learning technologies, research methods, and methods for recording 
and portraying knowledge. Drawing on the work of Pepper, Kolb further 
hypothesized a fourfold typology of academic disciplines according to 
their knowledge structures. Under this classification, academic fields 
can be characterized in terms of their relative demands for the abstract-
concrete and active-reflective dimensions, as shown in Fig. 2.8. 
Kolb argued that because of differences in the learning demands, 
academic disciplines may have different orientations in their learning 
environments, which may affect the learning outcomes of learners with 
different learning styles. 
The subject 'Pattern Construction' is technologically oriented in 
combination with a percentage of artistic conception. It should fall 
within the quadrants of social professions and/or Humanities & Social 
Sciences. Nevertheless, these orientations cannot categorize the 
particular learning styles of students that may be favorable to this 
subjects, as there are other subjects in the course (such as Knowledge of 
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Fig. 2.8 A typology of academic disciplines. (Kolb, 1984) 
2.6 Summary 
Based on the above literature review, a research on the 
implementation evaluation of the PAD system into the subject curriculum 
of Pattern Construction was thus developed, first of all by identifying 
the innovation to be implemented - that is, the computer technology known 
as the PAD system, which is a graphic application software; and the 
instructional system chosen to deliver the procedures of learning which 
is self-paced individualized instruction. Secondly, two types of 
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implementation evaluation models relevant to the innovation are being 
presented and the concepts being adopted for the derivation of a new 
evaluation model specific to this research context are described; and 
finally, the learning style factor which may influence the outcomes of 
the innovation are then discussed. Further details of the research 
design, the research procedures, methodology issues and instrumentation 




Since most former researches in computer were centred around the 
effectiveness of Computer-assisted Instruction (CAI), Artificial 
Intelligence (AI), Integrated Learning System (ILS) or computer 
programming, all of which utilize the computer as the sole medium for 
delivering instructions, few research had investigated on whether 
instructions could be delivered through a different medium when 
implementing computer technology into an educational curriculum. This 
marks the outset of an multi-media approach to the design of instructions 
and use of educational technology. 
This research was an original design in the sense that it attempted 
to deploy into this new area of multi-media approach to investigate into 
its feasibility and effectiveness in enhancing learning. The evaluation 
model for this investigation was also novel as it was a combination of an 
instructional evaluation model and a software evaluation model. Fig.3.1 
was a diagramatic representation of this modified evaluation model for the 
multi-media approach mentioned. 
3.1 Research Design & Procedures 
This research was designed to evaluate the intermediate phase of 
the implementation of a technological innovation, using a self-paced 
instructional unit as a delivery system, to teach the PAD system software 
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to students in the 'Pattern Construction, subject curriculum. It also 
attempted to identify the factors that might influence the learning 
outcomes of this innovation. 
Prior to this research, a pilot study had been conducted in the 
academic year 91/92. A group of 50 voluntary students from the second 
year of a full-time higher diploma course was selected as students to try 
out the technological innovation. The purpose of this pilot study was to 
determine whether further implementation should be tenable to other years 
of the Higher Diploma & other sub-degree courses, since more human and 
economic resources (as discussed in section 2.4.4 of Chapter 2) were 
required to be invested into such an implementation. 
In this pilot study, a sample self—instructional unit was being 
developed (Appendix III) by the researcher and an instructional designer, 
using the 'System1 approach in instructional design proposed by Robert 
Gagne & Leslie Briggs (1974)； and it was used to teach the PAD system 
software (section 1.4 of Chapter 1) as an innovation treatment. This 
self-paced instructional unit was a 3-hour interactive package extracted 
from an individualized learning course of 8 independent units (a Blue-
print is enclosed in Appendix IV) f covering the Women's Wear section of 
the 丨Pattern Construction丨 curriculum. An end-of-unit assignment acted 
as the assessment tool and the achievement scores of this assignment from 
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Since evaluation of the implementation at this intermediate phase 
could be formative as well as summative (section 2.4.2 of Chapter 2), a 
pretest-posttest design (0-X-0) was selected. Before the treatment, a 
Learning Style Inventory (Appendix V) was issued to the participating 
classes of students to categorize their learning style profile during 
normal lecture sessions. Then a pretest questionnaire (Appendix VI) was 
administered to the students one week prior to the treatment to indicate 
the entry characteristics of each student, so that their demographic data, 
individual learning style, previous knowledge in the subject matter and in 
computer, as well as their entry attitudes toward the subject matter, the 
conventional teaching methods and computer technology, could be recorded 
and analyzed. Also, each student's entry ability level in the subject 
taught by conventional teaching methods (i.e. lectures & laboratory 
practical sessions) was obtained from their first term practical 
assessment, records. 
The students was then exposed to the innovation treatment. The 
self-paced instructional unit was distributed to them at the beginning of 
the treatment period. There were four treatment groups randomly assigned 
according to different learning conditions as illustrated in the modified 
evaluation model (Fig• 3.1). 
These various learning conditions were outlined as follows s-
1. The first group was an individual evaluation, in which students were 
instructed to work individually with the self-instructional unit at 
the computer stations, in the presence of a supervisor. 
Observations were conducted by the evaluator using a Computer 
71 
Interaction Observation Checklist (Appendix Vila) on selective 
students according to their respective ability levels. 
2- The second group was a small-group evaluation, in which students 
were assigned in groups of 2, randomly aggregated by their ability 
levels and individual learning styles, to work on one computer 
station, also in the presence of a supervisor. These groups were 
encouraged to discuss on the subject content and computer 
interactivities during the treatment. Observations were also 
conducted by the evaluator using a similar Computer Interaction 
Observation Checklist, with modifications for group activities 
(Appendix Vllb). 
3. m the third group, there was no more supervision and students were 
instructed to work individually on the self-instructional unit at 
the computer station. Observations were conducted by the evaluator 
using the same Computer Interaction Observation Checklist as Group 1 
on selective students according to their respective ability levels. 
4. The last group also work in groups of 2 at a computer station, 
randomly aggregated by their ability levels and individual learning 
styles, following the self-instructional unit, but without 
supervision. These small groups were again encouraged to discuss on 
the subject content and computer interactivities among themselves 
during the treatment. Observations were also conducted by the 
evaluator using a Group Computer Interaction Observation Checklist 
as in Group 2• 
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One week after the treatment, all students had to submit an 
assignment given at the end of the instructional unit for assessment of 
their performance on the new innovation. 
On submission of their assignments, a posttest questionnaire 
(Appendix VIII) was administered to these students again to identify 
possible changes of attitudes toward the subject matter, the new 
instructional method, the PAD system and computer technology. Apart from 
this, informal discussions were held between the evaluator and groups of 
students during tutorial sessions to obtain feedback on the treatment. 
3.2 Research Hypotheses 
According to the research purposes suggested in the first chapter, 
the following hypotheses were being formulated for this evaluation study: 
(However, they were by no means comprehensive and exhaustive owing to the 
limitations of the study envisaged and discussed in chapter 4.) 
3.2.1 Major Hypotheses 
Null Hypothesis 1: There was no significant difference on the 
achievement scores before and after the innovation treatment among 
different groups of students under different learning conditions. 
Null Hypothesis 2: There was no significant change in attitudes toward 
the subject matter, the new instructional method and the PAD system 
among different groups of students . 
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Since the learners1 demographic factors, entry characteristicsf 
learning conditions and responses after treatment were each treated as an 
independable variable, the following hypotheses were generated 
3.2.2 Other Hypotheses 
Null Hypothesis 3: There was no significant difference on the 
achievement scores among different groups of students with different 
demographic characteristics - age, gender, mode of study. 
Null Hypothesis 4: There was no significant difference on the 
achievement scores among different groups of students with different 
entry characteristics - ability levels, learning styles, previous 
knowledge in subject matter, and previous knowledge in computer. 
Null Hypothesis 5: There was no significant difference on the 
achievement scores among different groups of students under different 
learning conditions _ individual or small group learning, with or 
without supervision. 
N u l l Hypothesis 6: There was no significant difference on the 
achievement scores among different groups of students with different 
learners丨 responses after the treatment. 
N u l l Hypothesis 7: There was no significant difference on the posttest 
scores a.ong different groups of students witWiffe脚t Earners-
； responses after, the treatment. 
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3.3 Research Conditions & Sampling 
According to the conditions for evaluating educational treatment 
suggested by R.M. Wolf (section 2.4 of Chapter 2), there were several 
assumptions made toward the research conditions of this innovation 
treatment:-
3.3.1 Initial Status of Learners / Students 
To ensure the same entry level in proficiency of the students, only 
first year students of sub-degree clothing courses (i.e. higher diploma, 
higher certificate), with the same length of training in the subject 
matter, were selected as the sampling students for the treatment to bring 
about homogeneority. Furthermore, most of the 109 students fall within a 
relatively confined age group ranging from 18-24 and the ratio of gender 
distribution of males to females was approximately 1 to 5. The gender 
distribution ratio could not be manipulated since the whole batch of 
first year students in this academic year 92/93 were being taken as 
students in this evaluation study. These students were drawn from a 
target population of 300 students of all the current full-time and part-
time sub-degree courses in clothing technology. The entry ability levels 
of these participants were categorized from their first term assessment 
records and were used as a data source for comparison after the 
treatment. Furthermore, these sampled students were categorized by 
their learning styles as well. There were altogether four classes of 
students participating in this evaluation study - two in full-time and 
two in part-time mode of study. In order to ensure that all students 
acquired the necessary operationaX skills on the Macintosh computer, a 
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Macintosh Basic Tour training was provided to the students prior to the 
innovation treatment. 
3.3.2 Learning Resources/ Conditions 
The treatment was performed within a closed environment - the 
computer laboratory equipped with 14 sets of the PAD system software 
installed into six Macintosh Ilsi & eight LCI I computers all with 
mathematical co-processors. Two Laser-printer facilities were available 
as output devices for students' activities and assignments. A PAD system 
User Manual Version 1.9 was available upon request inside the laboratory 
for reference. 
A self-instructional unit was distributed to each subject at the 
beginning of the treatment period. The students were requested to bring 
their own copy of the instructional unit to the laboratory for directions 
to activities in the treatment and also a floppy diskette for storage of 
the final assignment pattern files. 
There were two types of learning conditions being assessed during 
the treatment. Individual learning referred to a condition in which 
individual student worked at a computer station without interference from 
p e e r s f o r the whole course of treatment. Small group learning referred 
t o a condition in which groups of two students worked together at a 
computer station and discussion within group was encouraged. The 
p r e s e n c e of supervision allowed individual student or small group to seek 
assistance as problem arose during the course of treatment. The absence 
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of supervision provided a condition in which individual and small group 
had to undergo the whole treatment on their own initiatives. 
3.3.3 Computer Access Time 
Students were assigned to work on the PAD system using the self-
instructional unit for two practical sessions (a total of 6 hours) over 
two weeks as the treatment. They could also gain access to the computer 
laboratory during office hours (9 am to 5 pm) within these two weeks at 
their own free time. 
The evaluator was present at the computer laboratory during the 
first two groups of treatment to provide supervision and advice. 
Selective observations were also conducted on all four groups of 
treatment to record the computer and group interactions of students 
during the treatment. All students were requested to complete the 
assignment within the assigned period and submit hard copies to their 
subject tutors for assessment at the end of the treatment. 
3.3.4 Technical Support 
An in-house technician was on duty full-time to provide maintenance 
and support to the PAD system and handling of the User Manual. According 
to the software evaluation model, the evaluator was present at the 
computer laboratory while the treatment was in process, to provide 
technical support to the PAD system operations. 
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3.4 Research Variables 
In relation to the research design and hypotheses mentioned earlier 
in this chapterf an account of the research variables were given in the 
following: 
3.4.1 Independent Variables 
There were four categories of independent variables being 
investigated in this study. 
3.4.1.1 Demographic Variables -
(i) Age and Gender of students were recorded from the pretest & 
posttest questionnaires. 
�ii) Mode of study of students was also recorded from the pretest & 
posttest questionnaires• 
3.4.1.2 Learner's Entry Characteristics -
(iii) Ability levels were categorized by each subject's achievement score 
in the first term using conventional teaching methods. Three 
ability levels were being stratified - High (70% & above)/ Medium 
(50-69%) and Low (below 50%)• 
( i v ) individual learning styles were categorized by Kolb's Learning 
style inventory (1976). Four learning styles were identified -
Converger, Accommodator, Diverger and Assimilator. 
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From variables (v) to (ix) r the test items taken from questionnaire 
1 & 2 were interval data. Computation had been conducted to convert 
these data into categoric data using their means to divide these interval 
data into two groups. 
(v) Previous knowledge in subject matter was measured by the test 
items in the pretest questionnaires. 
(vi) Attitude toward subject before the treatment was measured by the 
test items in the pretest questionnaire. 
(vii) Previous knowledge in computer was measured by the test items in 
the pretest questionnaire. 
(viii) Attitude toward computer and the PAD system before the treatment 
were measured by the test items in the pretest questionnaires. 
(ix) Attitude toward the conventional teaching method was measured by 
the test items in the pretest questionnaire. 
3.4.1.3 Learning Conditions -
(x) Individual or small group learning conditions were administered 
through different sessions of treatment at the computer terminal 
room. 
(xi) Presence or absence of supervision were also administered through 
different sessions of treatment at the computer terminal room. 
3.4.1.4 Learners' Responses after Treatment 
<xii) Learners' attitude change toward the subject matter was measured 
by the test items in the posttest questionnaire, 
(xiii) Influence of PAD system on learning was measured by the test items 
in the posttest questionnaire. 
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(xiv> Attitude toward the new instructional method was measured by the 
test items in the posttest questionnaire. 
(xv) Learners1 attitude toward the PAD system was measured by the test 
items in the posttest questionnaire. 
3.4.2 Dependent Variables 
(xvi) Achievement scores before the treatmentf as measured by the 
assessment scores in the first term under conventional teaching 
methods. 
(xvii) Achievement scores after the treatment, as measured from marking 
the assignment incorporated at the end of the self-instructional 
unit submitted by students using the PAD system. 
3•5 Research Instruments 
1. The Kolb1s Learning Style Inventory (Appendix V) - this inventory was 
designed to measure the degree to which individuals display the 
learning styles derived from Kolb's experiential learning theory. The 
inventory used in this study was adopted from another research 
conducted with social work students at the Hong Kong Polytechnic (Kwan 
K.P" Lam S., 1991) . It attempted to measure an individual's relative 
emphasis under four learning orientations - Cencrete Experience, 
Reflective Observation, Abstract Conceptualization and Active 
Experimentation. This inventory consisted of nine items measuring 
each subject's preferential ranking on their perceived pattern of 
learning. The individual learning style of each subject was taken as 
an independent variable to be computed with the achievement scores 
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after the treatment to affirm whether it was an internal factor of 
learners influencing the learning outcomes of the innovation. 
2. The pretest questionnaire (Appendix VI) was extracted from the 
'Feedback Questionnaires for Course Evaluation1 which was a catalogue 
of test items developed by the Curriculum & Instructional Services 
Section of the Education Technology Unit at the Hong Kong Polytechnic, 
upon research findings in 1989. The questionnaire was composed of 30 
test items designed under three categories of data- previous knowledge 
& attitude in the subject matter (Q1 to Q16)； attitude toward the 
conventional teaching practice (Q17 to Q22) and previous knowledge & 
attitude in computer (Q23 to Q30) • The majority of these test items 
were designed in a five-response choice Likert scale ranging from 
1 strongly agree' to 1 strongly disagree1. Demographic data such as 
age, gender and mode of study were also recorded. These interval data 
were categorized and together with nominal data, would act as 
independent variables to attest the research hypotheses mentioned 
earlier in section 3.2 of this chapter. 
3. The innovation treatment was a printed self-instructional unit 
(Appendix III) containing explanations of subject concepts and 
sequenced instructions built into activities for practise on the PAD 
system, from which individual or small groups of students had to 
manage their own learning and work through the activities in the unit 
to gain mastery of the objectives specified. 
4. A final assignment was incorporated at the end of the self-
instructional unit for assessment of students' achievement after the 
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treatment. This assignment was a product from the PAD system. The 
assignment was marked by two Pattern subject experts and the 
achievement scores of each individual and group of students were used 
as a dependent variable to be analysed with several independent 
variables to verify the research hypotheses mentioned in section 3.2. 
5. The posttest questionnaire (Appendix VIII) was also drawn from the 
same 1 Feedback Questionnaires for Course Evaluation1 as the pretest 
questionnaire and was structured around the influence of PAD system on 
learning the subject matter (N5f N8-N11) / change of attitude in the 
subject after the treatment (Nl-N4f N6, N7, N12-N16) ； attitude to the 
new instructional method (N17 to N24)； and attitude toward PAD system 
as a learning medium �N25 to N33) • Demographic data such as age, 
gender and mode of study were also recorded for matching with the 
pretest questionnaire. All the above data were used as independent 
variables for statistical analyses. 
6. Two Computer Interaction Observation Checklist (Appebdix Vila & b) 
were being modified from another action research conducted within the 
Hong Kong Polytechnic on the use of interactive handouts in a lecture 
classroom (Roberta Wong Leung et alf 1991) . This checklist gave a 
detailed account of the activities with time each student or small 
group spent during the treatment. An interaction profile could then 
be generated for each student or group of students, in order to 
p r o v i de descriptive data for triangulation and interpretations with 
findings from the other research instruments. This could also act as 
secondary data for comparison of individual learning and small group 
learning activities. 
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3•6 Statistical Analyses 
The statistical program described below was run by SPSSPC version 
4.0 software on the Macintosh computer. 
1. Reliability tests for the Learning Style Inventory, pretest and 
posttest questionnaires were run to confirm the internal 
consistencies of the test items and their correlations. 
2• Four pair t-tests against the achievement scores before and after the 
treatment were being run to investigate on significant changes in 
performance among different groups of students under various learning 
conditions caused by the treatment. An overall t-test against the 
achievement scores before and after the treatment was run to 
investigate on significant changes on performance caused by the 
treatment. 
3. Principal component analyses were also conducted for the two 
questionnaires in order to extract factors that might influence the 
effectiveness of the treatment and to validate those factors 
mentioned in the research hypotheses (section 3.2). 
4. Analyses of Covariance were run on the achievement score after 
treatment by the ability level of each subject, taking achievement 
score before treatment as a covariate, in order to verify if ability 
level had any effect on the outcome of the treatment. 
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5. Analyses of Covariance were run on the achievement score after 
treatment by the individual learning styles of each subject, taking 
achievement score before treatment as a covariate, in order to verify 
if individual learning style had any effect on the outcome of the 
treatment. 
6. Analyses of Covariance were also run on the achievement score after 
treatment by previous experience in the subject matter 'Pattern 
Construction', as well as attitude to the subject matter before 
treatment, taking achievement score before treatment as a covariate, 
in order to test if previous experience and attitude to the subject 
matter had any effect on the outcome of the treatment. 
7. Analyses of Covariance were also run on the achievement score after 
treatment by attitude to conventional teaching practice, and attitude 
to the new instructional method, taking achievement score before 
treatment as a covariate, in order to test if the new instructional 
method had any effect on the outcome of the treatment. 
8. Analyses of Covariance were also run on the achievement score after 
treatment by previous experience in computer as well as attitude to 
computer before treatment, taking achievement score before treatment 
as a covariate, in order to test if previous experience and attitude 
to computer had any effect on the outcome of the treatment. 
9. Analyses of Variance were also run on the achievement score after 
treatment by mode of learning (individual or small group) and 
presence of supervision (with or without)f in order to test if mode 
of learning and presence of supervision had any effect on the outcome 
of the treatment. 
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1 0- A n Analysis of Variance was run on the posttest total score by 
attitude toward subject matter before and after treatment. This 
could reveal whether students became more interested in the subject 
matter after the innovation treatment. 
11 .An Analysis of Variance was run on the posttest total score by 
attitude toward conventional teaching practice and attitude toward new 
instructions. This could reveal whether students favour the new 
instructional method or the conventional practice. 
12 .Finally, an Analysis of Variance was run on the posttest total score 
by attitude toward computer and attitude toward PAD system. This 
could reveal whether students had accepted the new CAD innovation as a 
learning medium. 
The results of these statistical analyses and data collected from 
observations are presented in the next chapter. Discussions on these 
results to reflect their serviceability to the research purposes stated 
in chapter 1 are also provided. 
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Chapter 4 
Results & Discussion 
In pursuance to the positive results from the innovation treatment 
of the PAD system software with the self-instructional unit during the 
pilot studyf this implementation evaluation was carried out to verify the 
previous findings, as well as to extract more descriptive data for 
formative evaluation. This chapter would present the results of this 
research and discuss on the implications. 
4.1 Results 
The results of the statistical analyses (section 3.6) on the 
various hypotheses described for this research would be reported in this 
section. 
推 
4.1.1 Reliabilities of the Research Instruments 
First of all, an account of the reliabilities of the research instruments 
were given in the following tables. 
Table 4.1. Reliabilities of Kolb's Learning Style Inventory. 
LSI Scale. Cronbach a Mean S.D. 
Scale 1 CE 0.24 15.67 2.98 
Scale 2 RO 0.28 14.61 2.81 
Scale 3 AC 0.34 16.34 3.00 
Scale 4 AE 0.58 16.12 3.69 
Scale 3-1 ACCE 0.56 0.67 4.99 
Scale 4-2 AERO 0^62 1^50 1^58 
# CE- Concrete Experience RO- Reflective Observation 
AC- Abstract Conceptualization AE- Active Experimentation 
ACCE- AC - CE AERO- AE _ RO 
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There were altogether nine items in each subscale of Kolb's 
Learning Style Inventory (1976). However, only six of these items were 
practically measuring the respondent's traits. Some of these items had 
been scrambled in their sequence in order to ensure impartiality. The 
results of the Cronbach a on subscales CEf RO & AC were relatively low, 
which might be due to the scrambling effect of these test items. 
However, this LSI had been administered to students in the Hong Kong 
Polytechnic before in other academic departments (see Section 3.5). 
Furthermore, Kolb revised this LSI in 1985 and commented that the old 
version contain certain items that were quite difficult for respondents 
to rank order. The new version of the LSI was not used for this study 
because it had not been used in the local context before, and there were 
no Chinese translation. 
Reliability coefficients for the two final composite orientations 
AC-CE and AE-RO were reasonably consistent. This indicated that the 
categorization of the students into the four learning styles should fall 
into the norms that Kolb specified in the literature (section 4.2). 
Table 4.2. Reliability Table of Pretest Questionnaire. 
Pretest Scale* Cronbach a Mean S.D. 
Scale 1 KSQ 0.81 3.83 3.05 
Scale 2 ASQ 0.82 43.22 5.91 
Scale 3 CPQ 0.75 19.91 3.09 
Scale 4 KCPT 0.87 4.21 3.13 
Scale 5 ACPT orn n. 1 3 Lli 
Overall Pretest 0^83 84.09 10-37 
* KSQ-*Previous knowledge in subject' 
ASQ-'Attitude toward subject' 
CPQ-'Attitude toward conventional practice' 
KCPT-'Previous Knowledge in computer' 
ACPT-'Attitude toward computer before treatment' 
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Reliability coefficients of the Pretest Questionnaire yielded 
consistent readings among the subscales. This indicated that the 
internal consistency of the questionnaire was highly correlated. since 
the test items within the Posttest Questionnaire had been modified, the 
two questionnaires (Pretest & Posttest) were not totally in parallel 
form. Therefore, relaibilities of both questionnaires were being 
reported and the overall coefficient of the Posttest was increased after 
the modification. 
Reliability coefficients of the Posttest Questionnaire also yielded 
reasonable consistent readings among the subscales and the overall 
Cronbach a was very high (0.91) . This showed that the internal 
consistency of the questionnaire was highly correlated. 
Table 4.3. Reliability Table of Posttest Questionnaire• 
Posttest Scale® Cronbach a Mean S.D. 
Scale PI ASN 0.75 36.83 4.27 
Scale P2 IPS 0.68 16.98 2.22 
Scale P3 AIN 0.86 26.65 4.17 
Scale P4 APAD 0.63 27.63 2.93 
Overall Posttest 0.91 113.49 11.85 
6 ASN='Attitude change toward subject' 
IPS-'Influence of PAD system on learning* 
AIN-'Attitude toward New Instruction' 
APAD-*Attitude toward PAD system' 
4.1.2 Factor Analyses of Pretest & Posttest Questionnaires 
Results from Factor Analysis of the Pretest Questionnaire indicated 
that eight factors were extracted from the 31 test items. These factors 
accounted for a total cumulative variance of 67.9%. All factors 
corresponded respectively to the subscales that were categorized in the 
reliability test. These eight factors were 
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F 1 ( E i g e n V a l u e 6.30) = ASQ = Q7f Q8, Q9f Ql0f Qllf Q12r Q14. 
F2 (Eigen Value 3.97) = CPQ = Q17f Q19f Q20f Q21, Q22. 
F3 (Eigen Value 3.13) = KSQ = Qlf Q2, Q3, 
F4 (Eigen Value 2.02) = KCPT = Q23, Q24f Q25. 
F5 (Eigen Value 1.80) = ACPT = Q28, Q29f Q30f Q31. 
F6 (Eigen Value 1.41) = KCPT = Q25f Q26f Q27. 
F7 (Eigen Value 1.33) = CPQ = Ql5f Q18. 
F8 (Eigen Value 1.08) = ASQ = Q4f Q5f Q13. 
Subscales ASQ, CPQ & KCPT were composed of two factors after 
varimax rotations. They are F1+F8 for ASQ, F2+F7 for CPQ and F4+F6 for 
KCPT respectively. 
Results from Principal Component Analysis of the Posttest 
Questionnaire indicated that ten factors were extracted from the 35 
items. These ten factors had accounted for 66.4% of the total variance. 
After varimax rotations, the first subscale, ASNf was scattered in F3f 
F7r and F8. The second subscale, IPS, was mainly located in F4. The 
subscale, A IN was located within Factor 1. The last subscale, APAD, was 
scattered among F2, F6, F9 and F10. 
F1 (Eigen Value 9.47) = Nlf N6f N9r N17 to N24, N31f N34. 
F2 (Eigen Value 2.04) = N2f N10f Nil, N14, N15, N24, N25, N27f N33. 
F3 (Eigen Value 2.00) = Nil, N12f N14 to N16f N22.; 
F4 (Eigen Value 1.86) = Nlf N3, N5, N8f N10, N21r N27. 
F5 (Eigen Value 1.59) = N4f N26f N34. 
F6 (Eigen Value 1.52) = N7r N18, N29f N31. 
F7 (Eigen Value 1.33) = N9f N12r N13f N32. 
F8 (Eigen Value 1.19) = N6f N7, N19f N20. 
F9 (Eigen Value 1.14) = N28, N30f N31f N34. 
F10 (Eigen Value 1.07) = N8f N16, N19f N35. 
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4.1.3 Pair t-tests of Achievement Scores before & after treatment 
An overall 2-tail probability of 0.003 was resulted from a pair t-
test of the achievement score before and after the innovation treatment 
on all the students (N= 109) • This implied a relative improvement in 
achievement of students after being exposed to the innovation. Results 
from four other pair t-tests of achievement scores before and after 
treatment, on four groups of students under four different learning 
conditionsf were reported in the following table 
Table 4.4 Pair t-tests on Achievement Scores before and after treatment 
from four groups of students under different learning 
conditions • 
Learning No. of Group Group t-value Df 2-tail prob. 
^ J. ^ . ^ Mean Mean Conditions- Cases 
before after 
Group 1 26 58.12 58.00 -0.03 25 0.973 
Group 2 26 52.96 59.69 1.81 25 0.082 
Group 3 28 53.07 58.79 1.40 27 0.172 
Group 4 29 56.35 64.79 3.42 28 0.002 
Overall 109 55.12 60.41 3.07 108 0.003 
~ Group 1- Individual learning with supervision 
Group 2- Small group learning with supervision 
Group 3- Individual learning without supervision 
Group 4" Small group learning without supervision 
From the group t-tests1 results, only group 4 (p <0.002) was 
statistically significant. On further examination, group 2 and 3 had 
exhibited improved mean achievement scores after the treatment, however, 
this was not statistically detected. Only the first group had negative 
mean difference which indicated that the first learning condition did not 
bring about positive results in the treatment. 
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4.1.4 Analyses of Co variance/Variance on Achievement by Independent 
Variables 
To analyze the different categories of factors that might influence 
the effectiveness of the innovation treatment, various Analyses of 
Covaiance had been performed as mentioned in section 3.6. The results of 
such analyses were illustrated in the following tables 
Table 4.5 Analysis of Covariance on Achievement after the treatment 
among different groups of students categorized by their 
Demoqraqhic Data. 
Demograhic F df p Coztqparison of Means 
Variables (s.p.) 
Age 35.89 1 0.000 64.48 56'70 
(5.56) (6.16) 
Group 3 Group 2 
^ . c - 63.95 59.67 Gender 6.44 1 0.013 
(4.73) (7.24) 
Group 1 Group 2 
_ 66.37 65.38 56.20 Mode of Study 15.99 2 0.000 
(4.67) (3.48) (5.98) 
Group 2 Group 3 Group 1 
From Table 4.5, all the demographic variables being analyzed 
carried certain influence on the innovation treatment. However, the age 
range and mode of study seemed to bear higher significance in enhancing 
better outcomes. The older age group (age over 21 years) scored higher 
as well as those studying in part-time modes. There was only a small 
difference in the mean scores between the two part-time modes (X2二 66.37; 
65.38) and a more significant drop in the mean score of the full-time 
mode (Xi« 56.20) . The remaining variable, gender, did not play a 
significant role in the sense that the ratio of male to female within the 
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total population was 1: 4.75. This variable could not be manipulated due 
to enrolment procedures and thus resulted in uneven groupings in the 
statistical analysis. 
Table 4.6 Analysis of Covariance on Achievement after the treatment among 
different groups of students categorized by their Entry 
Characteristics. 
Entry F df p Cozrparison of Means 
Characteristics (s.D.) 
Ability Levels 5.272 2 0.007 64'70 62.54 59.59 
(4.08) (8.19) (6.94) 
Group 1 Group ^ Group 2 
Learning Styles 2.73 3 0.047 61.80 60.35 59.44 57.15 
(7.02) (6.72) (8.65) (6.71) 
GP. 3_Gp. 4_Gp. 2 Gp. l 
Previous 22.22 x o.OOO 63.72 57.16 
Knowledge in (6.10) (6.39) 
Subject Group 2 Group 1 
From Table 4.6, only three learner1s entry characteristics appeared 
to have influence on outcomes of the innovation. Previous knowledge in 
the subject matter had the highest significance and those students who 
had acquired previous knowledge of 'Pattern Construction' from other 
courses (group 2) had definitely out-performed the novelists (group 1). 
It was interesting to note that the group with lowest ability level 
(group 1) benefited most from the innovation treatment, and those in the 
medium level (group 2) could not gain advantage of the treatment. The 
influence of individual learning style of the students on achievement 
after the treatment was also significant (p< 0.047) f but examination on 
their mean scores revealed only small deviations among different groups. 
This would be further discussed in the next section. 
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On analyzing the other learner's entry characteristics variables 
accounted in the pretest questionnaire (attitudes to subject matter, 
toward conventional teaching method and computer), no significant 
difference was detected between the achievement scores before and after 
the treatment. 
Table 4.7 Analysis of Variance on Achievement after the treatment among 
different groups of students categorized by Learning 
Conditions. 
Learning p 肚 Conparison of Means 
Conditions (s.D.) 
individual/Group 9 < 2 9 x 0.003 61.84 58.85 
Learning (6.88) (7.04) 
Group 2 Group 1 
With/Without 9 7 9 , 0.002 62.38 58.41 
Supervision (5.59) (7.81) 
Group 2 Group 1 
This analysis attempted to investigate on different learning 
conditions that might affect the outcome of the treatment. From Table 
4.7, it could be concluded that students performed better in groups and 
without supervision. There was significant difference in the achievement 
mean scores among students who worked individually and those working in 
groups. Also significant difference was observed in the achievement mean 
scores between students practising under supervision and those working 
without. These results corresponded and echoed those from the group t-
tests. The fourth group, group learning without supervision had the 
highest achievement mean score and showed significant improvement in 
achievement after the treatment. It was interesting to note that results 
from statistical analyses revealed that higher achievement mean score was 
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detected in learning without supervision than that of learning under 
supvision. 
4.1.5 Analyses of Variance on Posttest score by the Independent 
Variables 
Table 4.8 Analysis of Variance on Posttest scores among different groups 
of students categorized by Learners1 Response after treatment. 
Learners1 F d f Conparison of Means 
Response . (s.D.) 
Attitude toward 115 40 98 24 106.91 1 0.000 丄丄 o•今 u ifa.^ ^ 
subject after (6.80) (9.01) 
treatment Group 2 Group l 
Attitude toward 1 0 6 > 9 0 x 0.000 1 1 5' 4 0 9 8. 2 4 
New (7.14) (9.70 
instruction Group 2 Group 1 
… … ， « … 114.95 100.43 Attitude toward 67.71 1 0.000 (8.30) (9.72) PAD Group 2 Group 1 
This analysis was administered to check the learners' responses on 
certain aspects of the innovation treatmentf apart from assessing through 
achievement outcomes. From Table 4.8, significant changes in attitudes 
toward the subject matter and the PAD system could be identified. These 
changes were quite positive as shown by the higher mean scores of the 
second group in the posttest total scores. Positive attitude toward the 
new instructions could also be detected with the students in favour of 
the self-instructional unit. 
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4.1.6 Interaction Effects 
Interaction effects had been tested among different independent 
variables during statistical analyses. Only two of these variables 
displayed interaction effects (p< 0.034)； they were - mode of study and 
ability levels. Mean score in achievement was highest in mode of study 
group 2 at ability level 1 (X卜 70.00) . Lowest mean score was identified 
in mode of study group 1 at ability level 3 (X差=53.40). A table listing 
the cell means of groups with different combinations of ability levels 
and mode of study together with the interaction graph was shown in Table 
4.9 & Fig. 4.1. However, results from this analysis was not very 
convincing due to the small number of students in some of the categories. 
Nevertheless, these results could act as triangulation to the assumption 
that students in part-time modes of study with low to medium abilities 
attained higher achievement in the innovation. 
Table 4.9 Interaction Effects between ability levels & modes of study, 
^juility /Mode 1 2 3 Achievement after treatment 
Level /of Study \ MS2 
1 63.00 70.00 63.60 \ / 
J 2 56.08 64.00 65.78 631 / v 
\ Note: 
3 53.40 68.71 65.00 \ M S- Mode of Study v 55H MSI 531—-_,N " 1 2 3 
Ability Levels 
Fig.4.1 Graph showing Interactici 
Effects between Ability Level & 
Mode of Study. 
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4.2 Discussion 
As stated in the purpose of study (section 1.2, Chapter l)r the 
major purpose of this research was to investigate the feasibility and 
outcomes of implementing a technological innovation - an integration of a 
CAD system as technology media and printed self-instructions as teaching 
method - into a subject curriculum. This section would discuss on the 
results and analyses conducted in the study, and attempt to provide 
interpretations and implications of these data according to the purposes 
specified in Chapter 1 and the hypotheses generated in Chapter 3. 
4.2.1 Reliabilities of Research Instruments 
Various instruments had been introduced for this research to 
identify the implicit and explicit factors that might influence the 
learning process and outcomes of the innovation. These instruments 
include two questionnaires - Pretest and Posttest, a Learning Style 
Inventory and a Computer Interaction Observation Checklist. Selection 
criteria of appropriate instruments for this research was based upon the 
originality of these instruments and the contexts to which they had been 
applied. Since majority of the students participating in this research 
were local Chinese with previous educational backgrounds being in Hong 
Kong, instruments that had been developed and used before in the local 
context (Hong Kong Polytechnic) were adopted in order to ensure their 
reliabilities and construct validities. 
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4.2.1.1 Pretest & Posttest Questionnaires 
From the reliability tables (Table 4.2 & 4.3) of the Pretest and 
Posttest Questionnaires reported in the results (section 4.1)f the 
overall Cronbach a were high (Pretest: 0.83; Posttest: 0.91), which 
indicated internal consistency among the test items. Even the 
coefficients for the subscales were relatively high and consistent, 
especially in the Pretest (lowest 0.75; highest 0.87). Among the 
subscales in the Posttest, two relatively low coefficients were detected-
(Influence of PAD system (IPS)= 0.68; Attitude toward PAD system (APAD)= 
0.63). This could be explained by the information gathered through 
informal discussions held between the evaluator and groups of students 
after the innovation treatment. Certain students expressed their 
computer phobia prior to the treatment but the simplicity of the 
treatment (especially in the self-instructions) had eased their anxiety, 
though they might still hold reservations toward further learning on CAD 
technology. Another group of students were PC users, and they reserved 
the doubt why the PAD system, working on the Macintosh platform, had been 
chosen instead of other CAD softwares operating on PC platforms. These 
expressions from students regarding their attitudes on the PAD system 
might account for part of the reasons to the lower coefficients in the 
Posttest Questionnaire. 
The construct validity of the Pretest Questionnaire could also be 
verified by Factor Analysis. Four of the subscales: Attitude toward 
Subject (ASQ)f Previous Knowledge in Computer (KCPT), Previous Knowledge 
in Subject (KSQ), and Attitude toward Computer before treatment (ACPT) 
had been identified within the eight factors listed in the results 
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(section 4.1.2) . Nevertheless, the subscales of the Posttest 
Questionnaire were more scattered among the ten factors being extracted, 
and accounted for 66.4% of the total variance. This could be explained 
again by information gathered in the informal discussions after the 
treatment. Students expressed that they cannot differentiate among 
Influence of the PAD system or effects from the self-instruction when 
they were answering the Posttest Questionnaire, but most of them admitted 
that the innovation did intrigue a sense of motivation in them to become 
more open to and aware of their own learning and the advanced computer 
technology. 
4.2.1.2 Kolb1s Learning Style Inventory 
The Learning Style Inventory was an instrument that had been widely 
adopted for measuring the learning orientations of students from many 
disciplines of education and professions. In this context, the students 
under investigation were mainly in the discipline of vocational 
technology (Kolb, 1984) • Reliability tests had been run for the LSI for 
undergraduates, management trainees and professional careers in other 
researches and composite Cronbach a were relatively high (>0.60). The 
reliability coefficients for the subscales in this study were rather low, 
especially in the dimensions Concrete Experience (0.24) and Reflective 
Observation (0.28) • This could be explained by the fact that most of the 
students in this study tended toward these two dimensions, which were 
negatively correlated to the two composite poles (AC-CE; AE-RO) of the 
four learning orientations. Since some of the items within the LSI 
subscales were of negative correlation, it was not surprising that some 
of the resultant coefficients were of low values. 
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To further exemplify on this issue, it was also interesting to note 
apart from influencing the outcomes of the innovation treatment 
significantly (p< 0.047), the individual learning style, as an entry 
characteristic, also reflected a certain tendency toward the 
technological orientation of the subject •Pattern Construction' through 
distribution of the learners' population within the four dimensions of 
experiential learning. The distribution of the learners in the four 
categories of learning styles as summarized in the following table:-
Table 4.10 Distribution of learners within the four dimensions of 
experiential learning. 
Dimensions of Total Mean Score S.D. 
Learning Styles N- 109 
Group 1: Assimilator n= 13 57.15 6.71 
Group 2: Converger n= 9 59.44 8.65 
Group 3: Accommodator n= 39 61.80 7.02 
Group 4: Diverqer n= 48 60.35 6.72 
Kolb (1984) suggested that his experiential learning theory might 
provide a useful framework for describing variations in the inquiry norms 
of academic disciplines. From his studies with students from different 
academic disciplines, there was a strong relationship between the 
structure of learning as measured by individual learning style and the 
subject's chosen field of specialization in college. He further 
suggested that undergraduate education was a major factor in shaping 
individual learning style, either by the process of selection into a 
discipline or socialization while learning in that discipline, or, was 
most likely the case, both. Fig. 4.3 illustrated an example of the 
characteristics of subject matter in different academic areas in relation 
to the four dimensions of experiential learning. 
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As defined in section 1.4r the subject 'Pattern Construction1 was a 
combination of art and technology under one umbrella, the students taking 
this students should either fall into the Divergence or the Accommodation 
categories. It was proven in the results of the LSI groupings that there 
were 48 divergers (Group 4) and 39 accommodators (Group 3) in this study, 
which conform to Kolb1 s norms and suggestion. These two groups were also 
better achievers in the final assignment (Table 4.9). 
Soft 
(Condrete) 
* Secondary o Educational E d u c a t i o n : Administration* * History 
oo Art * Vocational ^ * Languages 
m , , . Communications* … Technology* vo 
寸 * Sociology* Philosophy 
* Finance m 
* Accounting 二 * Psychology 
Applied Basic 
(Active) -10-9-8-7-6-5-4-3-2-1 1 2 3 4 5 6 7 8 9 iqReflective丨 
CO 
Computer Science* J * Mathematics V * Physiology 
Horticulture* rp * Botany . . Agronomy * ‘ Civil ‘ * Astronorry Engineering * ^ chemistry 
• * Physics 
Hard 
(Abstract) 
Fig 4 2 Similiarities among 22 Academic Specialties at the University 
o f Illinois. (Adapted from A. Biglan, 'The Characteristics of Sublet 
Matter in Different Academic Areas', Journal of Applied Psychology, 
57, 1973) 
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4.2.1.3 The Computer Interaction Observation Checklist 
The third instrumentr the Computer Interaction Observation 
Checklistr was adopted from a classroom interaction observation checklist 
used by the Educational Technology Unit of the Hong Kong Polytechnic. 16 
observations were taken during the treatment period and 4 individual 
students or small groups were selected for observation from each of the 
evaluation groupings in the modified evaluation model (Fig. 3.1) . 8 of 
these observations (4 individuals & 4 small groups) were conducted in the 
full-time classes, and similar observations were taken in the two part-
time classes. Within the 8 individual observations, heterogeneous 
groupings of ability levels and learning styles were being selected and 
the same applied to the small groups both within and between groups. 
Among the 8 individual observations, the computer interaction 
profiles generated revealed a higher percentage of total computer 
activity/access time (77.8%)f within which 38.7% was spent on practising 
with the activities suggested in the self-instructional unit and 39.1% 
was spent on attempting the final assignment. Seven out of eight of the 
students being observed completed the assignment within the six hours of 
practical sessions allocated for the treatment. These individuals sought 
consultations from the supervisor present at the treatment quite 
frequently (13.5% of total time) as problems arise and spent less time on 
reading through the instructional text (8.7%) during the treatment. 
Among the 8 group observations, the computer interaction profiles 
showed that there was relatively less total time spent on computer 
activities (55.4%) . The observed groups spent only 21.3% of the time on 
practising the activities in the self-instructional unit, and jumped to 
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attempt the final assignment without paying attention to certain sections 
of the instructional unit. This had resulted in considerable more time 
being spent on group discussions (33.1%), especially on solving problems 
which had arisen in the course of doing the assignment. There was 
another tendency that group members rather discussed among themselves or 
between other groups, instead of seeking guidance or advice from the 
supervisor present (7.8%). These observed groups spent even less time on 
reading the instructional text (3.7%). Eventually, four of these groups 
could not finish the assignment within the six hours of practical 
sessions allocated for the treatment. 
4.2.2 The Major Hypotheses 
The following section would discuss on the various hypotheses 
stated in Chapter 3 section 3.2 in relation to the results of the 
statistical analyses. 
4.2.2.1 Null Hypothesis 1 
Through the result of the pair t-test between the achievement 
scores before and after the innovation treatment (t-value- 3.07; p<0.01), 
it could be justified that the students had shown relative improvement in 
achievement outcomes of the innovation, even though the mean difference 
might be small (5.29). However, on analysing their performance under the 
four different learning conditions (Table 4.4)r it was found that only 
students learning in small group without supervision was statistically 
significant. Among the other three groups, two groups exhibited higher 
achievement mean scores after the treatment but these results were not 
statistically significant. This could be due to the group size under 
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different learning conditions being relatively small ( only from 26 to 
28 students in each group) • it was also interesting to note that the 
first learning condition, individual learning with supervision, which was 
the initial intended condition in the innovation, did not bring about 
positive outcome. On more detailed examination, the mean difference was 
-0.03, which implied that there was almost no change in achievement 
scores before and after the treatment. This would suggest that the 
individualized instructional strategy selected for the treatment might 
not be an effective learning method for the innovation. 
4.2.2.2 Null Hypothesis 2 
To verify Null Hypothesis 2, ANOVA on the postttest scores among 
different groups of students categorized by learners1 response after 
treatment had shown that there was positive changes of attitudes toward 
the subject matter, the new instructional method and the PAD system. 
This indicated that most students welcome the treatment practice on the 
new innovation, and over half of the students (in all of the analyses) 
gave positive responses to all three dimensions of the treatment. 
Nevertheless, it could be detected that the mean difference on attitude 
toward PAD system was not as high as the other two (14.52 as compared to 
17.16)r which might indicate that certain students still had reservations 
on using the new CAD system. This was also triangulated with the 
informal discussions held between the evaluator and groups of students 
after the treatment as discussed in the reliability section of the 
Posttest Questionnaire (4.2.1.1). 
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4.2.3 Factors affecting Outcpznes of the Innovation 
The secondary purpose of this study was to identify the underlying 
factors that might influence the learning effectiveness of the 
innovation. These factors were classified under four categories : 
demographic data, learners1 entry characteristicsf learning conditions 
and instructional strategy adopted. 
4.2.3.1 Null Hypothesis 3 
From the ANCOVA Table 4.5r it had been confirmed that all three 
demographic variablesr age, gender and mode of study, had significant 
effects on the learning outcomes. As summarized in section 4.1.4, the 
older age group (age over 21 years) and the part-time modes of study 
perform better in the final assignment after treatment. This could be 
explained together as most of the part-time students were working in 
industry and therefore were of an older age range. Furthermore, they 
probably had previous knowledge in the subject 'Pattern Construction� 
either through studying other clothing courses or industrial experience, 
and most of these students realized the importance of applications of CAD 
technology in the clothing industry in the present and coming decades. 
The remaining demographic variable, gender, could not be considered to 
infiuence the outcomes of learning to a great extent, since the ratio of 
male to female in the total population was 1:4.75. This had led to 
uneven grouping in the ANCOVA, even though the male group seemed to have 
performed better in the final assignment (mean scores ： 63.95 against 
5 9 . 6 7 i n female) . This might also be explained by the fact that male 
were more interested and open to computer technology than female. 
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4.2.3.2 Null Hypothesis 4 
Only three variables from the learners' entry characteristic， were 
found to bear significance on the final outcomes of the innovation. They 
were - ability levels, learning styles and previous knowledge in subject, 
respectively. The learning style variable had already been discussed in 
previous section 4.2.1.2. Two other variables, ability levels and 
•previous knowledge in subject matter1 both showed significant influence 
on the innovation. Further to this, ability levels interacted with the 
demographic variable, mode of study, resulting in highest mean score in 
mode of study group 2 (part-time day release) at ability level 1 (70.00) 
and lowest in mode of study group 1 (full-time) at ability level 3 
(53.40). Even from the main effects of ability levels, it was resolved 
that ability level 1 out-performed their higher level counterparts 
because these ability levels were taken from the average scores of 
students in their conventional practical exercises over the whole year. 
This indicated that better performance in conventional practice did not 
reflect that students possessed the necessary attribute to study under a 
different learning environment - the interactive computer environment. 
Apart from this, those students in ability level 1 might be motivated by 
the new learning conditions and therefore attained better results in the 
final assignment. In an attempt to explore into the reason why those 
students studying full-time (mode of study group 1) at ability level 3 
had the lowest performance, analyses were conducted into their groupings 
within the learning conditions. It was found that a large percentage 
(69%) of these students were working in treatment group 1 (individual 
learning with supervision), which showed the lowest performance also in 
the group t-test results (Table 4.4). Further analyses into the pattern 
o f interaction effects reveal that five of the interaction groupa 
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(ABL/MS: 1.3; 2.2; 2.3; 3.2 3.3; Table 4.9) had the next range of high 
mean scores (63.60 to 68.71) and they were all in the part-time modes of 
study. This verified again the assumption stated in previous section 
4.2.3.1 that the mode of study had a strong significance on the outcomes 
of the innovation. 
The significance of the third variable, 'previous knowledge in 
subject matter I was also linked with the part-time mode of study. Most 
of these students were graduates from other clothing courses, thus they 
had certain foundation knowledge in the subject matter. It was therefore 
not surprising that they out-performed their full-time counterparts, most 
of them being fresh school leavers. Particular high scores were located 
in the part-time day release mode (group 2) at ability level 1 (only 2 
students), and investigation into the raw scores of these students 
revealed that they were working in the same group without supervision. 
In addition, one of the group member had previous knowledge in CAD 
system, therefore gaining advantage in the innovation treatment. 
Analyses of covariance of other entry characteristic variables 
�attitudes toward subject matter, conventional practice, and computer, 
previous knowledge in computer) did not reveal significant difference in • 
the outcomes after the treatment. These indicated that the affective 
behaviour of learners (their attitudes) were not a factor influencing 
outcomes, even though they might act as positive motivators that could 
stimulate learning under a new environment, as reflected by the 
significant changes detected in the posttest scores in Hypothesis 2. 
Previous knowledge in computer did not affect learning outcomes of the 
innovation because most learners were not acquainted with the Mackintosh 
hardware platform, although certain students claimed to be IBM PC users. 
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4.2.3.3 Null Hypothesis 5 
Both learning condition variables, individual/group learning & 
with/without supervision, were found to bear significance on the outcomes 
of the innovation. The absence of a supervisor at the treatment appeared 
to enhance better performance as shown by the mean score of group 2 
(62.38) . Small group learning seemed to be favoured by most students and 
gain better results as shown also by the mean score of group 2 (61.84). 
There was no interaction effect between the two learning condition 
variables. However, on comparing the mean differences from these two 
variables, the condition of supervision obviously was higher (3.97). 
This was contradictory to the initial notion that learning outcome should 
be better enhanced with the presence of supervision. Despite the fact 
that mode of learning had a lower mean difference (2.99), small group 
learning could enhance co-operation among group members and promote 
problem-solving skills, without the help of a supervisor. These effects 
were also verified in the observations taken during the treatment as 
reported in the discussions of the Computer Interaction Observation 
Checklist instrument (section 4.2.1.4), as well as from the results of 
the group t-tests (section 4.2.2.1). 
4.2.3.4 Null Hypothesis 6 
Since no signficant difference on achievement was detected among 
different groups of students with different learners' responses, this 
hypothesis could not be rejected at the 0.05 level. 
4.2.3.5 Null Hypothesis 7 
Since no signficant difference on posttest scores was detected 
among different groups of students with different learners' responses, 
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this hypothesis could not be rejected at the 0.05 level. 
4.2.4 Follow-up on the Evaluation Study 
To substantiate the results and findings extracted from this 
evaluation studyf informal discussion sessions were held between the 
evaluator and certain groups of students after the treatment during 
tutorial periods. During these discussions, students commented on their 
experiences with the innovation. Most of them expressed positive 
attitudes toward the innovation, both on the instructional method and the 
computer media being chosen. Those students who had worked in group 
during the treatment were more enthusiastic toward a second attempt on 
the innovation whereas those who attempted individually especially under 
observation were less zealous for a second trial. In a general sense, 
most of the students suggested that they would prefer more exercises of 
similar nature to the innovation in their future practice, when compared 
to the whole year laboratory manual practice in the subject discipline to 
which they were exposed in the past. They also commented that the 
subject • Pattern Construction1 would become more dynamic and creative 
when being taught by interactive instructions through the computer media. 
Despite most of the positive findings and supportive comments being 
collected through this study on the implementation of a technological 
innovation, there were still limitations to the study. Certain 
unintended outcomes had emerged during the course of study. Further 
scopes of invertigations would also need to be explored and all these 
would be discussed in the next and final chapter. 
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Chapter 5 
Conclusion, Limitations 6 Recommendations 
Over the years researchers have been pursuing in an attempt to 
construct the best model to study and assess the process and outcomes of 
teaching and learning in higher education. As there are so many schools 
of thoughts proposed by educational scholars, approaches have always been 
varied according to the nature of inquiry that the particular researcher 
is specialized. So there is no definite answer to the merits or 
criticisms of these models of evaluation. Nevertheless, researchers 
should direct their efforts toward how to improve teaching and learning 
within their own specific contexts, so that their potential subjects -
the students - may benefit from the research findings. Therefore, 
evaluations of teaching and learning have become a very popular 
initiative among institutions of higher education all over the world. As 
an academic researcher, the author would like to devote more efforts into 
improving the teaching and learning process, particularly in the 
deployment of feasible teaching and instructional strategies and the 
applications of appropriate educational technology within the subject 
disciplines, instead of expending time and fundings in evaluation or 
quality assurance measures that merely serve the purposes of 
accountability or administrative appraisals to dress up the institutional 
repertoire. 
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5.1 Conclusion on the Evaluation Study 
This evaluation study was purely an academic inquiry, and therefore 
it did not have to serve accountability purpose or to report to any 
administrative stakeholders. In this study, the researcher also 
performed the roles of the implementor and evaluator, as well as subject 
developer of the self-instructional unit used in the innovation. The 
technological innovation was also originated by the researcher, although 
the subject of • Applications of CAD systems in the Clothing Industry1 had 
been under consideration to be introduced as an independent subject into 
the course curricula. The decision on what kind of technological 
innovation to be adopted was based upon the availability of resources in 
the institution, the subject content, the role of the innovation and most 
important of all, the changes and/or outcomes it was intended to bring 
about in perspectives of curriculum development, the teaching and 
learning processes• After determining the nature of the innovation^ the 
question of how it should be implemented arose. The implementation 
orientation adopted in this research study was the 'Mutual Adaptation1 
perspective. From this perspective, the innovation was loosely specified 
at the out set f and the objectives of the innovation could be modified 
during the course of implementation, until mutual adaptation to the 
innovation could be reached among learners and implementors. This 
perspective also matched with the third level at which integration of 
computers into the curriculum was realized. The third level of 
integration was expected to bring about reciprocal changes of goals and 
educational thought reflected in the instructional content and computer 
activities among the learners and implementors. 
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During the course of implementation, factors that might influence 
the outcomes of the innovation were being identified and analyzed. These 
factors were drawn from a number of curriculum dimensions suggested by 
Leithwood (1981) - student entry behaviours, instructional objectives, 
learning experiences, content, instructional material, teaching 
strategies and student outcomes. However, the effects of these factors 
on the implementation process might only be partially predictable. 
The evaluation model used in this research study was an original 
one, which was modified from two other evsilustion models thsit had been 
developed specially for the two components of the innovation here - the 
instructional material and the computer software. Furthermore, due to 
limitations in the time span of this evaluation study, only the pilot 
stage and the intermediate stage of the implementation process were being 
investigated. Despite this fact, results from this implementation 
evaluation study were quite promising and responsive. Positive intended 
outcomes had emerged through the innovation and certain unintended 
outcomes were also recognized. The findings of this study were able to 
support the effectiveness and validity of the novel evaluation model 
suggested for a multi-media approach to instructional design and computer 
software. This evaluation model may further be applied to similar kinds 
of innovations in other subject disciplines. 
As mentioned before, the components of this innovation consisted of 
the instructional material and a computer software. Selection of an 
appropriate instructional strategy to enhance learning using the software 
as media started with the objectives of the innovation. The objectives 
of this innovation were to teach students how to construct patterns using 
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a particular kind of CAD system that had been acquired by the educational 
institution. Selection of the computer aoftware _ the PAD 9y9temf was 
autonomous as explained in section 1.4.3 of chapter 1. The question 
remained on what instructional strategy should be adopted for the 
learning process. In this respect, the 'System Approach' of 
instructional design proposed by Gagne & Briggs (1974) with a delivery 
system of self-paced individualized instructions were being adopted for 
this innovation. From the results of the evaluation, this instructional 
method did not have profound effect on the achievements of learners after 
the treatment. Nevertheless, it had brought about a change of attitudes 
among learners in favour of the student-centred orientation of learning 
in an interactive environment, as opposed to the conventional style of 
lecturing and manual practice. This was one of the unintended outcomes 
of the implementation process. 
The main purpose of this study was to assess the implementation of 
a technological innovation by the outcomes of learning. Statistically, 
there had been significant improvement in achievement of students after 
the treatment. On closer examination, the intended instructional method 
and learning conditions did not bring about this positive effect. It waa 
the last group of learning conditions (small group learning without 
supervision) that had the highest achievement mean scores after the 
treatment. This led to an implication that the individualized 
instructional strategy adopted and the presence of supervision applied to 
this implementation might not be the optimal components for the 
innovation. other alternative instructional methods and learning 
conditions need to be consider when moving to the next implementation 
stage. 
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The secondary purpose was to identify and analyze the factors that 
might influence the outcomes of the implementation. These factors that 
had proven to have effects on achievement were the modes of study, age 
groups, ability levels, previous knowledge of subject matter and learning 
styles. Most of these variables could be explained together in the 
analyses since they were associated with the learners1 educational and 
industrial backgrounds. However, one of the variable, learning styles 
might be shaped by the course structure or acquired by learners at 
earlier stages of their educational history. There were no contradictory 
results being detected among the statistical analyses as well as the 
descriptive data collected from various research instruments. 
A second unintended outcome was identified by the Learning Style 
Inventory instrument. Analysis of the distribution of learners1 
individual learning styles among the four dimensions of experiental 
learning described by Kolb (1984) revealed that there was a tendency that 
the majority of these learners (80%) fell within two types of learning 
styles - 'Divergers1 and 1 Accommodators1 . This conformed to the norms 
that Kolb established among learners from different academic 
disciplines. (Fig. 4.2) This might further suggest that the orientation 
of the courses in Fashion & Clothing that these learners were taking, 
were a partial factor in shaping their individual learning styles, or it 
might be due to the learner's individual learning styles that had led 
them to the selection of this field of study. Kolb commented that it was 
most likely a combination of both. 
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A third unintended outcome occurred in the learning conditions 
being administered within the treatment. Individual learning as against 
small group learning were being tested in the innovation and findings 
revealed that small group learning gained favour among the learners. 
This would lead to a consideration of changing the instructional strategy 
from the systemic self-paced individualized approach to a more flexible 
and group-oriented approach ('Mutual Adaption1 perspective). For this 
aspect, the co-operative learning strategy may be suggested to be applied 
onto the structuring of future instructional materials that constitute 
the remaining units of the subject curriculum. 
Yet another unexpected outcome came with the ability levels and 
modes of study from which the learners were classified. It was 
interesting to note that in the findings, those with high ability level 
in the subject matter experienced a significant drop in achievement after 
the treatment (mean difference = 7.46) . The medium ability level 
learners did not make any improvement in achievement after receiving the 
treatment. The lowest ability level learners reapt best results from the 
innovation and were highest achievers among the three groups. This could 
be explained via the motivation factor and the novelty effect being 
imparted by the innovation treatment. Their high performance may not be 
sustained in further implementation stages. As there was interaction 
effect between ability levels and mode of study, it was identified in the 
analysis that the part-time day release students with low ability level 
turned out to be the highest achievers in the innovation. Their overall 
mean score among the three modes of study were also highest. There was 
only slight mean differences (2.18) among the three ability groups in the 
part-time evening mode. The lowest achievements even among the ability 
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g r o u p s w e r e f o u n d i n t h e full-time students (MSI; Fig. 4.1). On detailed 
analysis of the ability level groupings, over 50% of the high ability 
students were located in the part-time day release mode. 41.7% of these 
high ability students were in the full-time mode and only 8.3% were in 
the part-time evening mode. As regard to the low ability students, 50% 
of them were studying in the part-time evening modef but their 
improvement after the treatment (mean difference = 13.60) was not as 
significant as the low ability students in the part-time day release mode 
(mean difference = 20.00) . This indicated that the innovation had the 
most significant impact on the part-time day release students. 
The purpose of using the Computer Interaction Observation Checklist 
in the innovation treatment was to act as another data source to 
triangulate the findings from the statistical analyses of the other 
research instruments. It was also used to provide more information on 
the innovation for formative evaluation. From the overall results of the 
computer interaction profiles, the percentage of computer access time in 
which students were interacting with computer activities could be 
estimated. It was found that individual learners devoted more time on 
computer interaction that their group learner counterparts. However, 
there were significant more questions being raised by individual learners 
to the supervisor than the group learners. As a result, these individual 
learners relied on advices from the supervisor rather than trying to 
solve the problems on their own. Despite the fact that group learners 
could not finish the assignment within the practical sessions being 
allocated to the treatmentf they spent more time on group discussions, 
especially on problem-solving, rather than seeking assistance from the 
supervisor. This was further verified by their higher achievement scores 
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after the treatment compared with their counterparts who worked under 
supervision. Thus in the next stage of the implementation process, the 
learning condition of whether supervision was necessary in the treatment 
should be carefully reviewed. Both individual and group learners did not 
spent much time (<10%) on reading the instructional text during the 
treatment, which indicated that either they had studied it before the 
treatment, or they were skipping sections of text during the treatment. 
This finding provided an answer to the results why there were no profound 
effects of the new instructional method on the final achievement. 
Therefore, it reamined a query on whether the instructional strategy 
adopted in this innovation was appropriate or not for enhancing learning 
outcomes. 
To conclude, this evaluation study had brought up some important 
issues for consideration in the implementation of a technological 
innovation into a subject curriculum. These issues could be summarized 
in the following 
1. The purposes of introducing a innovation must be clearly defined. 
2. The nature of the innovation must be carefully determined and 
specified, to ensure that it is applicable to the particular subject 
curriculum. 
3. Selection of the components of the innovation must be appropriate to 
the subject discipline and to the process of learning, so that it can 
improve the outcomes of learning. 
4. The implementation perspective must also be clearly defined, in order 
that the innovation can be adopted both by the implementors and 
learners. 
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5. Factors that may influence the implementation process must be 
detailedly identified and analyzed, such that these factors can be 
controlled in further implementation stages. 
6. Changes in the innovation components may be necessary during different 
stages of the implementation process to accommodate for unintended 
outcomes, in order to bring about effective learning. 
7. An appropriate evaluation model must be sought that can accurately 
explore the context of the innovation and its implementation. 
8. The execution of the innovation treatment must be exquisitely 
conducted, in order to ensure that the findings may serve the purposes 
and hypotheses generated for the evaluation study. 
5.2 Limitations of the Study 
Since this is an evaluation study, the purposes it serve will be 
different from those of an experimental research. The results and 
interpretations of an evaluation study are not bound for generalization 
to other target population or academic disciplines. These data and 
information are used to accumulate the necessary data and information to 
justify the feasibility of an implementation process regarding an 
educational innovation; and/ or for educational decision-making. 
As this is a Pretest Posttest Design, the control of confounding 
variables that may affect the learning outcomes of the treatment must be 
carefully administered. These variables lie mainly in the entry 
characteristics of the learners. In the pilot study, since all the 
students were voluntary participants and the sample population was rather 
small (only 50 cases), the evaluator could not keep these confounding 
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variables under stringent control. However, in this research, the 
population of participating students were much larger (N=109)r and their 
entry characteristics could be accessed and controlled using stratified 
randomization (i.e. ability levels vs. individual learning styles). 
Despite this stratified randomization of studentsf there might be certain 
entry characteristics implicit to the students that were not readily 
identifiable; thus unintended outcomes might emerge during the study, 
such as the unexpected high achievement scores among the low ability 
students. This was the reason for inserting the observation procedures 
into the various stages of evaluation in order to detect the presence of 
these unexpected features occurring as effects of the innovation 
treatment, one of these being the frequencies on seeking assistance from 
the supervisor present during the treatment. 
Since the innovation components consisted of a self-instructional 
unit and the PAD system software, uniformity of practice could be 
achieved among the various groups of students. There were four groups of 
students in the treatment, randomly assigned according to different 
combinations of learning conditions. In scheduling the treatment period, 
the learning in small groups might benefit as a result since discussions 
were allowed during the treatment; whereas the individual learning group 
might be underprivileged since they were the first group to undertake the 
treatment. Psychological attitudes such as anxiety or novelty effect 
(over-excitement) might affect the outcomes of the treatment, especially 
when a number of them were chosen to be observed during the process. 
There might also be imitation of treatment effects in the third group 
(individual learning without supervision), where students here might be 
able to obtain feedback from peer interactions with those who had taken 
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the treatment at earlier stages. One possible control measure was to ask 
the students not to discuss on what they had done during the treatment 
with their peers, until all the assignments were collected. Another 
control might be to keep the treatment period short such that threat due 
to maturation could also be minimized. 
Although stratified randomization was practised to allocate the 
students to the four groupsf the threat of history might still occur. 
This was because the part-time students were already working in the 
industryr and some of them had experience working in the 'Pattern 
Construction1 area or with CAD systems; thus their performance in the 
final assignment after treatment would be better than those of the 
novices. This assumption was proven by the higher achievement scores 
after treatment exhibited by students in the part-time modes of study 
(Table 4.5). By taking into account the previous experience of different 
students in the subject matter, computer knowledge as well as CAD 
experiencef this threat might be kept under control. This threat might 
also bias the computer access time required to complete the treatment 
since the students were already acquainted with using the computer at 
outset of the treatment. 
Hawthorne effect might occur as subjects were made known to the 
objectives of the treatment when they were given the pretest. The 
attitude items in the pretest might sensitize their interaction with the 
treatment. Nevertheless, this effect would not affect the final outcome 
tremendously as the assignment required each student's intuition to 
define the right points and decide upon the right procedures, Thus this 
effect might become a positive motivator to students on improving their 
performance• 
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Finally, as this evaluation study was only conducted at the 
intermediate stage of the implementation processr the account of possible 
influencing variables given here that might affect the effectiveness of 
the educational innovation, might not be comprehensive and exhaustive. 
Certain other characteristics of the learners, selection of instructional 
strategies and technological media, as well as characteristics of the 
supervising team, may also be influential factors on the outcomes of the 
treatment, not only as a result of the treatment itself. Owing to the 
limitation of time and resourcesr the evaluator cannot perform all the 
testing on these outstanding factors and suggestions for further research 
are therefore made in the next section for future consideration. 
5.3 Suggestions for Further Research 
1. This evaluation study was conducted at the intermediate stage of 
the implementation process of the innovation. When the students 
acquired mastery of the skills to operate the PAD system, a change 
in focus of learning might be expected - a shift from the 
mechanical drill and practice to more creative thinking and 
interaction. Students were no longer devoting their time on 
measuring and drawing patterns according to programmed activities; 
but would rather spend more time on innovative activities like 
trying to design their own style patterns using the computer 
software. This will evoke another new research into studying the 
students, learning processes using protocol analysis to identify 
their cognitive thinking abilities and how they apply their own 
intuition into the learning process. 
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2. Since this research study only concentrated on the students' 
aspects of learning outcomes (product of implementation) and 
attitudes (influencing factors), another dimension open to 
investigation would be the implementors1 attitudes and perceptions 
toward the implementation of the innovation. Toward this end, 
their stages of concerns and levels of use of the innovation may 
also be another topic of research. For this purpose, another model 
of curriculum implementation may be selected - the Concern-based 
Adoption Model. (Hall & Loucksf 1977) 
3. A final summative evaluation on the implementation process can be 
conducted in the next academic year upon the relevant findings of 
the present research. More students at various levels of 
proficiencies (from year one to year three) studying in the subject 
discipline will participate in the treatment and the effectiveness 
of the implemenation process of the innovation as well as the 
evaluation model can then be more precisely assessed and justified. 
4. As there were free access to the computer terminal room during the 
entire treatment period, the threats of diffusion and interaction 
effects of selection and maturation could not be eliminated. 
However, the presence of such threats could be detected by checking 
the achievements of those students who took the treatment at 
earlier stage with those who took the treatment at a later stage to 
see whether there was skewing of results approaching the end of the 
treatment period. At this stage of study, computer access time was 
only taken as a descriptive data. In future study, computer access 
time should also be taken as an independent variable to check 
against its possible effect on the learning outcomes of the 
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treatment. 
5. Independent variables that bear significant effects on achievement 
can be used to construct open-ended questions in semi-structured 
interviews which are conducted in following up the results of this 
evaluation study on students after the treatment. The interview 
instrument can be used as a qualitative measure for triangulation. 
In this studyf only loosely-structured informal discussions had 
been conducted with some groups of students to obtain feedback 
after the treatment. 
6. The scheduling and record-keeping of the innovation treatment in 
further evaluation study should be more stringently designed and 
controlled such that the threats of interactions of historyf 
maturation, diffusion and sensitizing effects may be reduced or 
even eliminated. For this purpose, an interaction observation 
checklist is used to counter-check with the findings from the other 
statistical analyses. Further to this, a computer sign-in log. book 
may be kept in the computer terminal room to record the computer 
access time of each student participant. 
7. In further implementation of the innovation, different 
instructional strategies may be selected to develop new 
instructions under a different delivery system in order to re-
establish the effectiveness of the instructional method with the 
computer software. This may involve the use of other educational 
technology such as hypertext in association with the sequencing and 
delivery of instructions through the computer platform. 
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8. Further to the above pointf the assignment for assessing the 
outcomes of learning can be revised into various parallel forms 
with equal item difficulties. These parallel forms of assessment 
can be randomly assigned to students randomly in attempt to 
eliminate diffusion or Hawthorne effect across time. 
9. Since this implementation evaluation only measured the quantitative 
data on certain factors affecting the learning outcomes of the 
innovation treatment; at the final implementation evaluation stage, 
a longtitudinal research taking into account the novelty effects on 
computer activities must be conducted to cross-check if it is an 
intervening variable on learning outcomes. Also qualitative data 
should be drawn from the students after the treatment through the 
interview instrument in order to extract other hidden factors which 
may have effects on the results of the treatment. 
10.For a more extensive analysis of the factors influencing this 
implementation process, regression analyses can be applied to 
extract the strongest predictors on the outcomes of the innovation 
treatment. The results and interpretations from the pilot study, 
this evaluation studyf and other further researches conducted on 
the implementation of this technological innovation, must be 
considered and analysed together in order to compile a full picture 
from the qualitative and quantitative aspects of outcomes on the 
learners as well as implementors. This may provide better insight 
into the quality and effectiveness of the implementation process. 
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� Appendix I 
Statistical Results from the Pilot Study 
1. Reliability tests on Pretest & Posttest Questionnaires test items -
Cronbach alpha for Pretest = 0.8697; 
Cronbach alpha for Posttest « 0.9600 
2. Factor Analyses of Pretest & Posttest Questionnaires test items -
Three Factors extracted from Pretest : 
F1 (8 items) = 1 interest in Computer1 accounts for 49.3% variance; 
F2 (5 items) = 1 interest in Subject1 accounts for 28.3% variance; and 
F3 (2 items) accounts for 6.9% variance; insignificant & discarded. 
Two Factors extracted from Posttest: 
FP1 (11 test items) = 'positive effects of treatment1 accounts for 71.1% 
variance; 
FP2 ( 3 test items ) = unrelated & accounts for 11.3% variance. 
3. MultiLinear Regression on Pretest & Posttest Questionnaires with 
1Achievement1 -
Strongest Predictor in Pretest items : 
2 
Q8 = 'computer experience before treatment1 (R = 0.6452); 
others in second block except Q2 <8.4% error reduction); 
Strongest Predictor in Posttest items: 
2 
N4 = 1 instructional awareness1 (R = 0.804); 
N14= 1 implementation of the treatment1 (9.1% error reduction); 
N8 = 1 on-line computer time1 (1.1% error reduction); 
remaining items in second block (3.6% error reduction). 
4. t-test with first term achievement scores and after treatment achievement 
scores -
significant 2-tail probability of 0.001 which indicates positive effect 
of treatment. 
5. Analyses of Variance between Factor scores from Pretest & Posttest by 
1 sex'-
For Pretest : Fl is significant (p=0.0000); 
F2 also significant (p=0.016)/ 
F3 insignificant <p二OMOh-
For Posttest: all insignificant. 
6. Analyses of Variance between 'sex'f 'age' with •Achievement scores after 
treatment'-
no main effects but significant interaction effect (p-0.011). 
Appendix II 
A List of CAD Suppliers 
A list of the available suppliers and CAD systems showing their 
respective capacities in pattern cutting/design, pattern modification, 
grading and lay-planning are illustrated in the following table :-
Systems / o Computer Peripherals 
Suppliers ^ � Platform 
^ .5 
S： 6a S： 
? « si s e ^ « 
« « .S "S. « 5 I “ ^ I 
CyCAD, CyScan/ IBM PC/ 丨 36" x 48" GTCO 
AMF CYBRID Windows digitizer; 
Cybrid 72" plotter 
AMWMMMMMAAMMMMMAMIMMMMMMAMMAMMMMMMMMIMMAAAAM MMMAMMMMAMWMMMAMMMMMMMMMMWWWMMMAAMMAMIMMi tMMAMMMWMMMMWMMMWWMWWMAMMMMMAM MMMMWNMMMMMMMMMMMMMMAMMMWWMMMMMMMAMMMMMMMMMMMWMMWWWWWWMMWMMWWWMMM Assycad, • • • 參 HP 9000/ 44" x 60" Kontron 
Assycam/ UNIX digitizer/ 
ASSYST IoLine 72" plotter 
•uiAAAAnAJWuwinnjWLnrinArLaAAnrirLrLnn)*i�iirin.rinrrinrin.ri门nnn-i•，pri，-1 MAAMMMMMIMMUWWMMMMMMMAMIMMAAAMMMMMMMWMMAM MMWWWMMMMWIMMMMWMMMMIAMMMMAMA^  
ORMUS Fashion/ • • • 參 IBM PC 44" x 60" 
CONCEPT II Summergraphics 
RESEARCH digitizer; 
| IoLine 72" plotter 
Accximark 300, | 參 眷 參 參 參 own 44" x 60" Calcomp 
Silhouette/ system \ digitizer; 
GERBER Accumark 2m- plotter 
Invesmark/ """""• •"""""• IBM PC/ 36" x 48" Calcomp 
INVESTRONICA Desk View \ digitizer; P92 2m plotter 
LJLJUUL)RJUOU1jmnr)n.riny^-^ 1^~Lrin门门，LfinrLnrinnjumrLn.nnnn，门广I -••-••-i maamaaaaamaaamaamaaaaamaaaamaa^  
PolyNest/ • • • • 春 IBM PC/ 36" x 48" GTCO 
KEWILL-XETAL Windows digitizer; IoLine 72" plotter 
Lectra 300 HHI"•""""""• UNIX/ or | 36" x 48" own make 
Systems/ o w n digitizer; LECTRA system 72" own make plotter 
MicroMark/ ! # #' 1 IBM PS/2 36" x 48" digitizer; 
MICRODYNAMICS Microjet 72" plotter 
j jmAnnmnmuuuuuwLnmnnrr 
"^'fi i 參 春 # • Macintosh 44" x 60" Summagraphics 
MONARCH digitizer; MONARCH 72» IoLine plotter 
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UNIT 3 : DART MANIPULATIONS OF WOMEN'S BODICE PATTERNS 
• AIM 
The aim of this unit is to introduce to you a series of style effects that can be achieved by applying Dart 
Manipulation on Women's Bodice Block patterns and how these styles are actually constructed using 
computer-aided instruction techniques. 
• STRUCTURE OF THE UNIT 
This is the third unit in a series of eight uifits of a self-instructional computer-aided design programme 
structured around the topic ： “ Pattern Drafting & Adaptations of Women's Wear in Light : 
C lo th ing" . 
This unit consists of FOUR sub-units :-
3.1 Introduction to the principles of dart manipulation & style variations in bodice patterns. 
3.2 Dart Manipulation of the Front Bodice. 
3.3 Dart Manipulation of the Back Bodice. 
Before you proceed into the content of this unit, please attempt a Pretest which is printed on page iii to 
ensure that you konw how the Women's Basic Bodice Blocks are constructed either by using the PAD 
system or by hand. 
Within the text, there are Activities and Self-Assessment Questions (SAQs). You must attempt all the 
computer-related activities in order to achieve the final expected outcome at the end of this unit. The 
SAQS serve to reinforce learning as well as to act as check points for your review of your own level of 
mastery to the technical skill of pattern construction. You should also attempt each SAQ. Full 
instructions on how to work on the computer activities are given in the text. Answers to the SAQs are 
given at the end of the unit. 
At the end of this unit on page 3.30 is Assignment I. This assignment Is designed to test your 
understanding of this and previous units covered. The assignment will be marked and your score will be 
treated as part of the term continuous assessment in the subject of pattern construction. 
i 
• PREREQUISITES 
Before studying this unit, 
(1) you should have completed a training session in the operation of the PAD system (pattern-aided-
design) computer software in the computer laboratory(Rm. QT 602); 
(2) you should be able to draft the Women's Front 急 Back Bodice Basic Block patterns in British 
Standard Sizes both manually and using the PAD system (covered in Unit 2). 
If you are not familiar with either one of the above prerequisites, you should attend the computer training 
session by referring to the training schedule issued by your subject tutor and also attend appropriate 
practical sessions of the block construction lectures. The pattern draft of a set of Women's Basic Bodice 
Blocks in Size 10 with instructions is enclosed in Appendix I for your reference or you should refer to 
your previous unit:-
Unit Two “ Drafting a Women's Bodice Block pattern". 
• LEARNING OBJECTIVES 
On completion of this unit, you are expected to be able to: 
! \ 
(1) describe & explain the principles of dart manipulation; 
(2) describe the main features of darts at various locations on the front bodice; 
(3) explain & draft various styles of bust dart on the front bodices using the PAD system; 
(4) explain & draft various styles of shoulder dart on the back bodice using the PAD system; 
(5) explain & draft various style combinations of dart effects on the front & back bodices. 
ii 
• PRETEST 
Attempt the following test before moving on to the content of this unit. 
1. Using the PAD system, draft a set of Women's Basic Front & Back Bodice Block patterns in 1/5 scale 
following the list of body measurements given below:-
Height = 160 cm Bust = 82 cm Waist = 58 cm 
Nape to Waist = 39.5 cm Shoulder Length = 11.7 cm Half X-Back= 16 cm 
2. Check your finished patterns with section 2.3 of Unit Two. If you cannot complete the test, go back 
to this previous unit & revise. 
iii 
3.1 Introduction 
In this unit, you will be introduced to the procedures of drafting patterns for some 
women's bodice styles. These procedures are, namely : 
(1) principle of dart manipulation, and 
(2) slashing. 
The principle of dart manipulation deals with the rotation of the darts on a bodice 
pattern at different angles. Slashing is to define two points on the bodice pattern to 
form a linear line and cut through it. Combining these two procedures, the darts on 
the basic block pattern can be transferred to various locations on the bodice, 
giving rise to different styles of garments. Fig. 3.1 a-f illustrates some of the 
possible dart locations and their respective names, such as, if the bust dart is 
transferred to the centre of the shoulder line, it is known as the Centre-shoulder 
dart. 
MM JM . p i 
Fig. 3.1a Centre Shoulder 3.1b Armhole Bust Dart 3.1c Underbust Dart 
Bust Dart 
j i i j ^ i jm 
, « •暑 3 i e C F Bust Dart 3.1f V-shaped CF Dart Fig. 3.1 d French Dart 3 . i e 。 r dusi uw i 「 
P3.1 , 
However, there are certain rules that we must remember while rotating the various 
darts on our Basic Front & Back Bodice patterns. On the Front Bodice, the bust 
dart & waist dart can be converged to the bust point and rotated by 360° to all 
possible outlines of the pattern. After dart manipulation is completed, the two darts 
must be shortened again by 1 to 1.3 cm along the central axis in order to give a 
smooth shape to the final garment at the bust area. This is shown in Fig. 3.2, 
which also indicates the various locations where the bust dart can be transferred 
^ ^ \ / \ centre shoulder〈，•�� \ / / ^ - A尊 
1 I 1 I'Mi .^centre front 
T 一 一 一 一 一 一 一 . ( b u s t Hnej 
入 十一一 /八、、 
— \ / \\ 
/ \ 的 ― / \ \ 
I \ —i- \l centra front ^ (waistline) 
Fig. 3.2 Pattern Draft showing shortening of the bust & Waist darts & the various locations of 
bust dart transfer 
The degree of rotation of the shoulder dart on the Back Bodice is not as free as the 
bust dart on the Front. The angle of rotation in this case should only be within 180° 
along the horizontal axis at the end of dart point. This is shown in Fig. 3.3a-d, 
where the various style effects of the back shoulder dart are also illustrated. 
P 3 . 2 
I wm M) wm 
[ Fig.3.3a C. Shoulder Dart 3.3b Armhole Dart 3.3c Neckline Shoulder Dart 
Flg.3.3d C B Shoulder Dart 
' 3 . 2 Dart Manipulations of Front Bodice 
I The pattern drafting of the various styles of bust dart is based on the principle of 
I dart manipulation and slashing explained in the previous section. The drafting 
procedures will be presented here as integrated computer activities for your own 
H practice in using the PAD system as a self-paced mode of learning experience. 
i Before attempting each of the style variations of the front bodice, you must prepare 
I a new style bodice file for your dart manipulation exercise. Therefore, you must 
I begin with Activity 3.1 for every bodice style or you can save eight copies of this 
I style bodice file in your own floppy diskette for the proceeding activities. You may 
| now begin by opening the PAD system application program on the computer. 
P3.3 , 
Activity 3.1 
A3.1.1 Choose 'New' command from the File Menu Bar, a dialog box like the 
following will appear. 
Select an Rlgorithm or click 'none' 
Rlgorithm 
II Open II 
Pants 
Sleeve [ None ] 
f 、 
一 Cancel ^^ v y 
A3.1.2 Select the Algorithm named 'Bodice* and click 'Open'. 
Select an Algor i thm or click 'none* 
Algori thm 
rK,rt n — ^ 
Pants 
Sleeue [ None 
- I C a n c e l 1 
A3.1.3 Choose the 'Save As’ command from the File Menu, then select the 
•Style Radio, button displayed in the dialog box as on the next page. 
A3.1.4 Change the Style Title to the 'Name of Style' of each manipulation and 
press the 'Save' button. 
P3.4 
PRD S y s t e m © ’ ~ j 




Saue cur ren t base as: 
Name o f s ty le [ C a n c e l ~ ] 
® Style 〇 Base 
This activity will give you a new bodlco pattern each time for 
your style manipulation. 
Apart from preparing a new style bodice file for manipulation, the procedures of 
Activity 3.2 (>l or S ) can be applied to all the following bust dart style variations 
starting from section 3.2.1 to 3.2.8. 
Before continuing onto Activity 3-2 (A or B )，please read section 3,2.1 Centre 
Shoulder Bust Dart first on page 3.10. 
P3.5 
Activity 3.2A 
A3.2.1 Open the Tool Box from the 'Option' Menu Bar. 
Hjgi 卜 
ono 
• •••,»•"• i m 
] f 4- f^ -^  I Y Y 
丁 
A3.2.2 Select the function 'Add a Point' * from the Tool Box. 
A3.2.3 On the Front Bodice pattern, locate the new bust dart position by adding 
two points and drawing a segment at this new dart location. 
P3.6 
• I \ y \ I 
A3.2.4 Draw a segment , which is the new location of the bust dart, by 
joining the two points at this new dart location. 
Draiu a segment 
, | t OK I 
Length : 38 
~ C a n c e l 1 
Pf 
A3.2.5 Select the function 'Dart Transfer' I 〜 f r o m the Tool Box and click on 
the bust dart. 
A3.2.6 Click the point of the dart to be closed. 
A3.2.7 Click the segment where the dart is to be transferred. 
A3.2.8 Enter the percentage of dart to be transferred (in this case: 100%) and click 
•OK, button to execute the function. 
Dart t rans fer 
® Transfer % | 100 | ^ 0 K ^ 
O Transfer ualue 0.0000 ~ C a n c e l ~ 
P3.7 , 
The bust dart will be transferred from the bodice block position to the new dart 
location represented by the new segment. 
This activity is applicable to all dart manipulations of the 
Front Bodice Blocks. 
Another alternative activity A3-2B called 'Pivoting a Dart can also perform the 
same function and can be used in stead of Activity 3.2A. 
P3.8 , 
Activity 3.2B Pivoting a Dart 
A3.2.1 Open the Tool Box from the 'Option, Menu Bar. 
o•仝 
I X/； 
• ••"., i _ 
] ~ ？ 4 - 夕 
i y y 
/ i ^ t i E . 
j ！ Yin 
• — \ 、 • • _ \ 
• ™ I 
A3.2.2 Select the bust dart on the Front Bodice Block. 
A3.2.3 Click on the 'Pivoting a Dart' function _ in the Tool Box. 
P3.9 , 
A3.2.4 Click the point of the dart to be closed. 
A3.2.5 Click the point of the dart to be opened. 
A3.2.6 Enter the percentage of dart to be pivoted in the dialogue box below (in 
this case 100%). 
Dart piuot 
® Piuot % 100 t OK 
〇 Piuot ualue 0.0000 [ C a n c e l ~ ] 
A3.2.7 Click the 'OK' button to execute the function. 
P3.10 
The bust dart on the Front Bodice Block will be pivoted to the newly-opened dart 
positions. 
This activity is applicable to all dart manipulations of the Front 
Bodice Blocks. 
3-2-1 Centre-shoulder Bust Dart 
The new position of the bust dart will be at the midpoint of the shoulder line. This 
point can be defined in A3.2.3 of Activity 3.2A or B on Page 3.6. The final 
pattern of this style is shown in Fig. 3.4. Using the procedures in Activity 3.2A or 
B, attempt to manipulate the Front Bodice Block to this new position in the activity. 
Check if you can obtain the same result from the PAD system as Fig. 3.4. 
o r- o "n o -n o | 
Fig. 3.4 Final pattern showing the Centre Shoulder bust dart style 
P3.11 , 
3.2.2 Armhole Bust Dart 
The new position of this dart is around the Front Pitch point located along the 
armhole. The final pattern of this style is shown in Fig. 3.5. Using the procedures 
in Activity 3.2A or B, attempt to manipulate the Front Bodice Block to this new 
position in the activity. Check if you can obtain the same result from the PAD 
system as Fig. 3.5. 
0 � Q � o "i ti o ( 
Fig. 3.5 Final pattern showing the Armhole bust dart style 
3.2.3 Underbust Dart/Bust Dart from Side Seam 
The new position of this dart is along the upper segment of the side seam under 
the bust line. The final pattern of this style is shown in Fig. 3.6. Using the 
procedures in Activity 3.2A or B, attempt to manipulate the Front Bodice Block 
to this new position in the activity. Check if you can obtain the same result from the 
PAD system as Fig. 3.6. 
o h -n o [ 
Fig. 3.6 Final pattern showing the Underbust dart style 
P3.12 , 
3.2.4 French Dart 
The new position of this dart is along the lower segment of the side seam close to 
the waistline. The final pattern of this style is shown in Fig. 3.7. Using the 
procedures in Activity 3-2A or B，attempt to manipulate the Front Bodice Block 
to this new position in the activity. You may have to repeat this activity twice in 
order to move the waist position as well. Check if you can obtain the same result 
from the PAD system as Fig. 3.7. v^ZirA p — 
o f o ti o -i o I 
Fig. 3.7 Final pattern showing the French dart style 
3-2.5 Bust Dart at Waist Seam 
The new position of this dart is along the waistline between the waist dart and the 
side waist. The final pattern of this style is shown in Fig. 3.8. Using the procedures 
in Activity 3.2A or B, attempt to manipulate the Front Bodice Block to this new 
position in the activity. Check if you can obtain the same result from the PAD 
system as Fig. 3.8. 
(：：^ ^ ^ ^ ^ 
-n n I 
Fig. 3.8 Final pattern showing the Bust dart at waist seam style 
P3.13 , 
3.2.6 Centre Front Bust Dart 
There are a few locations where the bust dart can be manipulated to the Centre 
Front line. Three alternative locations are indicated here on the final styled 
patterns shown in Fig. 3.9a,b’c. Using the procedures in Activity 3.2A or B, 
attempt to manipulate the Front Bodice Block to these new positions in the activity. 
Check if you can obtain the same result from the PAD system as Fig. 3.9a-c. You 
may have to repeat this activity three to four times to achieve the different style 
effects. 
塞 • 蕩 
a. above the Bust line b. along the Bust line c. below the Bust line 
Fig. 3.9 Final patterns showing the three Centre Front Dart styles 
3.2.7 Neckline Bust Dart 
The new position of this dart is along the neckline close to the side neck. The final 
pattern of this style is shown in Fig. 3.10. Using the procedures in Activity 3.2A 
or B, attempt to manipulate the Front Bodice Block to this new position in the 
activity. Check if you can obtain the same result from the PAD system as Fig. 3.10. 
P3.14 , 
Ot-Ofi o ~4 n 1 
Fig. 3.10 Final pattern showing the Neckline bust dart style 
3.2.8 Combination of Bust & Waist Darts 
The combination of these two darts can lead to several style effects. First of all, the 
French dart is actually a result of this combination (see Fig. 3.7). A second 
variation will be the V-shaped Centre Front combined dart, as shown in Fig. 3.1f. 
The final pattern of this second combination is shown in Fig. 3.11. This can be 
achieved by using the procedures in either Activity 3-2A or B twice, once for the 
bust dart, the second time for the waist dart, and the output from the computer 
should be the same as Fig. 3.11 • 
rXo r- o ^  O —I "HO .««I 
Fig. 3.11 Final pattern showing the V-shaped Centre Front combined dart 
P3.15 , 
The manipulation of the front waist dart is similar to the bust dart. The new 
locations of the waist dart can be the same or at any point around the outline of the 
front bodice pattern. You can repeat Activities 3.1 & 3.2 again to visualize the 
results. Now that you have had substantial practice with the procedures of front 
bodice styling and how to use the PAD system to generate your results, let us turn 
to some self-assessment questions to refresh your memory and learning 
experience with the front bodice stylings. 
P3.16 , 
• Self-Assessment Questions 1 (SAQ1) 
Please attempt the following questions. 
53.1.1 Briefly describe the procedures involved in women's bodice sty lings. 
53.1.2 How do you apply the principle of dart manipulation to the bust & waist 
darts of the Women's Front Bodice using the PAD system software? 
(Illustrate with diagrams.) 
• 攀 • • 寒 • • 霧 • • 參 • 攀 • • 攀 • • ⑩ • • 藝 • • 藝 • • • 攀 • • 霧 • • 藝 • 雄 暑 書 攀 • • 霧 • • 賺 • 爭 藝 • 藝 藝 • • • • • • • • • • • • • 攀 • 春 • 碧 • • 寒 • j— -j 
53.1.3 Compare the 'Dart Characteristics' of the following two bodice styles : 
Underbust dart Frgngh (jgrt 
j j 
Check your answer with that given at the end of this unit on Page 3.29. Ifyou have 
any queries, mark them down and consult your subject tutor about them. 
P3.17 , 
3.3 Dart Manipulations of the Back Bodice 
The pattern drafting of the back bodice styles is similar to those of the front 
described in section 3.2 with the exception that we are now dealing with the back 
shoulder dart instead of the front bust dart. The principle of dart manipulation 
and slashing still apply here under certain limitations as explained in the last 
paragraph of section 3.1. 
In the stage of dart transfer, the degree of rotation of the shoulder dart on the Back 
Bodice is not as free as the bust dart on the Front. The angle of rotation in this 
case should only be within 180° along the horizontal axis from the end of dart 
point. This is shown in Fig. 3.3a-d, where the various style effects of the back 
shoulder dart are illustrated. The different slashing positions where the shoulder 
dart can be transferred to is also given here in Fig. 3.12. 
amhole 、 J 
centre shoulder » / f 
neckline I 
centre back 1 ！ I 
； 1 ~ � “ • I 
Fig.3.12 Diagrams showing the various positions of the new shoulder dart transfer 
The drafting procedures of the back bodice styles are nearly the same as those for 
the front bodice. First of all, we must prepare the style bodice file for manipulation 
by working on Activity 3.3. You can save four copies of the style file for use in 
this section. You may now begin by opening the PAD system application program 
on the computer. 
P3.18 , 
Activity 3.3 
A3.3.1 Choose 'New, command from the File Menu Bar, a dialog box like the 
following will appear. 
Select an Rlgori thm or click 'none* 
fllgorithm 
Bodice “ t ° P e n K 
Pants 
Sleeue None 
一 ~ C a n c e l ~ 
A3.3.2 Select the Algorithm named 'Bodice' and click 'Open'. 
I Select an Rlgorithm or click 'none' 
I Rlgorithm 
I Pants t 
Sleeue 厂 None J 
( Cancel ) 
A3.3.3 Choose the 'Save As' command from the File Menu, then select the 
'Style Radio' button displayed in the dialog box on the next page. 
A3.3.4 Change the Style Title to the 'Name of Style' of each manipulation and 
press the 'Save1 button. 
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Saue cur rent base as: S a u ^ ^ ^ 
Name o f s ty le [ Cancel ] 
® Style 〇 Base 
This activity will give you a new bodice pattern each time tor 
your style manipulation. 
The next step will be to follow the procedures in Activity 3.4A or B for each Back 
Bodice style manipulation the same way as you have done for the Front Bodice 
bust dart manipulations in section 3.2. 、 
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Activity 3.4A 
A3.4.1 Open the Tool Box from the 'Option' Menu Bar. 
liQiiiiHiiiH 韶 Hjpjijjlii 
o•泛 • < • 
1 ~ ？ 4- T^-/ 
ii^ I y 
I I y i o 
•—1�•• _ \ 
<lMEi 
丁 
A3.4.2 Select the function 'Add a Point' L l - J from the Tool Box. 
A3.4.3 On the Back Bodice pattern, locate the new shoulder dart position by 
adding two points and drawing a segment at this new dart location. 
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A3.4.4 Draw a segment — , which is the new location of the back shoulder 
dart, by joining the two points at this new dart location. 
Wj 
A3.4.5 Choose the function 'Dart Transfer' X from the Tool Box and click on 
the back shoulder dart. 
A3.4.6 Click the point of the dart to be closed. 
A3.4.7 Click the segment where the dart is to be transferred. 
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A3.4.8 Enter the percentage of dart to be transferred (in this case: 100%) and click 
’OK’ button to execute the function. 
Dart t r ans fe r 
® Transfer % 100 1 0 K \ 
O Transfer ualue 0.0000 c a n c e l ~ 
L—— — J J 
The back shoulder dart on the Back Bodice Block will be transferred to the newly-
opened dart position. 
丨 
This activity is applicable to all dart manipulations of the Back 
Bodice Blocks. 
Another alternative activity A3.4B called 'Pivoting a Dart can also perform the 
same function and can be used in place of Activity 3AA. 
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Activity 3AB Pivoting a Dart 
A3.4.1 Open the Tool Box from the 'Option' Menu Bar. 
I^gplllplll 
o•泛 
]"""? 4- J4-/ 
I Y Y 
l A Z j ！ yt^T'I 
' — I� • ’ _ \ 
今 ’ 
A3.4.2 Select the back shoulder dart on the Back Bodice Block. 
A3.2.2 Click on the 'Pivoting a Dart, function — in the Tool Box. 
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A3.2.3 Click the point of the dart to be closed. 
广 乂 
X O 
A3.4.4 Click the point of the dart to be opened. r H 
A3.4.5 Enter the percentage of dart to be pivoted in the dialogue box below (in 
this case 100%). 
Dart piuot 
m piuot % 1100 l H 0 K il 
O Piuot ualue 0.0000 " C a n c e l ~ 
A3.4.6 Click the 'OK' button to execute the function. 
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* • 
The back shoulder dart on the Back Bodice Block will be pivoted to the newly-
opened dart position. 
This activity Is applicable to all dart manipulations of the Back 
Bodice Blocks. 
3.3.1 Centre Shoulder Dart 
The new position of the shoulder dart will be at the midpoint of the shoulder line. 
This point can be defined in A3.4.3 of Activity 3.4. The final pattern of this style is 
shown in Fig. 3.13. Using the procedures in Activity 3-4A or Bt attempt to 
manipulate the Back Bodice Block to this new style by relocating the new shoulder 
dart position in the activity. Check if you can obtain the same result from the PAD 
system as Fig. 3.13. 
Fig. 3.13 Final pattern showing Centre Shoulder Dart 
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3.3.2 Armhole Shoulder Dart 
The new position of this dart is located along the armhole at the junction of the 
horizontal axis from the end of dart point. The final pattern of this style is shown in 
Fig. 3.14. Using the procedures in Activity 3.4A or Bt attempt to manipulate the 
Back Bodice Block to this new style by relocating the new shoulder dart position in 
the activity. Check if you can obtain the same result from the PAD system as Fig. 
3.14. 
r~ 。- —I 
Fig. 3.14 Final pattern showing Armhole Shoulder Dart 
3.3.3 Neckline Shoulder Dart 
The new position of this dart is along one-third length of the neckline close to the 
side neck. The final pattern of this style is shown in Fig. 3.15. Using the 
procedures in Activity 3AA or B, attempt to manipulate the Back Bodice Block to 
this new style by relocating the new shoulder dart position in the activity. Check if 
you can obtain the same result from the PAD system as Fig. 3.15. 
I 广 1^ 乂 I I 
舍 ：：： 
1 o aa 
pig 3 1 5 Final pattern showing Neckline Shoulder Dart 
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3.3.4 Centre Back Shoulder Dart 
The new position of this dart is located on the Centre Back line at the junction of 
the horizontal axis of the end of dart point. The final patterns is shown in Fig. 3.16. 
Using the procedures in Activity 3AA or S, attempt to manipulate the Back 
Bodice Block to this new style by relocating the new shoulder dart position in the 
activity. Check if you can obtain the same result from the PAD system as Fig. 3.16. 
^ “ ‘ i 
f \ cj 
/ OJO 
Fig. 3.16 Final pattern showing the Centre Back Shoulder Dart 
Now that you have had substantial practice with the procedures of back bodice 
styling and how to use the PAD system to generate your results, let us turn to some 
"self-assessment questions' to refresh your memory and learning experience 
with the back bodice stylings. 
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• Self-Assessment Questions 2 (SAQ2) 
Please attempt the following questions. 
S3.2.1 What is the limitation governing the principle of dart manipulation to the 
shoulder dart on the Women's Back Bodice? (Illustrate with a diagram.) 
S3.2.2 Suggest a reason why the shoulder dart cannot be rotated by a full 360° 
cycle. 
Check your answer with that given at the end of this unit on Page 3.30. Ifyou have 
any queries, mark them down and consult your subject tutor about them. 
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• What Did You Learn? 1 
Now that you have finished this unit, can you describe the drafting procedures of 
bodice styling and use the PAD system computer software to draft the following 
bodice styles: 
0(i) Bust darts at various locations on the Front; (Section 3.2 1 to 3.2.7 ) 
0(ii) Combinations of bust & waist darts on the Front; (Section 3.2.8 ) and 
o(iii) Shoulder darts at various locations on the Back? (Section 3.3.1 to 3.3.4 ) 
If you don't think that you can answer the question, go back within the unit and find 
the parts you need revision on. 
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• Answers to SAQs 
SAQ1 
53.1.1 There are two procedures involved in the women's bodice styling. They 
are: 
一 principle of dart manipulation and 
- s l a s h i n g 
Before applying these procedures, the bust & waist darts on the Front bodice must 
be converged to the bust point, so that they can be rotated by a 360。cycle. 
53.1.2 The principle of dart manipulation can be applied by using the function of 
•Dart Transfer* in the PAD system software. The procedures of 
operation are as follows: 
1. Define two points at the new location where the dart is to be transferred 
2. Draw a segment by joining these two points at the new dart location. 
3. Select the bust dart and choose the 'Dart Transfer' function from the 
Tool Box. 
4. Click the point of the dart to be closed. 
5. Click the segment where the dart is to be transferred. 
6. Enter the percentage of dart to be transferred (in this case: 100%) and 
click 'OK' button to execute the function. 
53.1.3 Comparison of the 'Dart Characteristic' of the following bodice styles: 
i inHfirbust Dart French Dart 
1. This is located at the upper 1. This is located along the lower 
segment of the side seam on segment of the side seam on 
the front bodice. the front bodice. 
2. For this style, only the bust 2. For this style, both the bust & 




53.2.1 The limitation on the dart manipulation of the back shoulder dart is that in 
the stage of dart transfer, the angle of rotation should only be within 180° 
along the horizontal axis from the end of dart point. Different slashing 
positions indicating the possible locations of the shoulder dart transfer in 
regard to the limitation is shown in the diagram below. 
emhole — 1 厂 ^ 
centre shoulder f 
neckline I 
c e n t r e b a c k ； ~ 1 J o o . 
53.2.2 The reason why the back shoulder dart cannot be rotated beyond the 
horizontal axis from the end of dart point is that the function of this dart is to 
provide the fullness across the back shoulder blade area, and 
manipulating down to the lower section of the bodice will only enlarge the 
width of the back bodice whereas its original function will be lost. 
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• ASSIGNMENT 1 
This assignment covers the material presented in this unit Make sure that you 
attached a completed Assignment Attachment Form to your assignment. Send 
your work to your subject tutor by the deadline on your study schedule. 
Using the PAD system, draft and print out the final patterns for the following front & 
back bodice styles. 
jm 
晨 A 
Style A1 Diamond Inset Front Bodice Style A2 Square Inset Front Bodice 
& 
Style A3 Back Bodice with Shoulder Yoke 
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• APPENDIX I 
Instructions for Drafting Women's Basic Bodice Blocks 
Please refer to the diagram on the next page while following 
these instructions. 
Sjze 1 o Sectional Measures 
Square out from both ways from point 0. 
0 - 1 (Height + Scale) + 8, less 4 cm 2 1 
0 - 2 Nape to Waist 39-5 
0 - 3 half (Nape to Waist) plus 3.5 cm 23.3 
4 midway of 0 - 1 10-5 
0 — 5 3 cm all sizes 3.0 
Square out from all these points 
0 - 6 1/8 scale plus 1.6 cm 6.7 
6 — 7 1/16 scale less 1 cm 1 -6 
4 - 8 half X-back plus 1.3 cm 17.3 
Square to point 9 and 10 
10 — 11 2.2 cm all sizes 2.2 
Join points 7 and 9 to locate 12 
12 — 13 3 cm all sizes 3.0 
,Using 13 as pivot, sweep arc from point 7 
11 一 14 on this arc is the shoulder measure plus 0.6 cm 12.3 
9 - 1 5 3/8 scale less 4.7 cm 10.7 
Square to locate 18 and 19 making point 18 1.3 cm below 
waist construction line 
1 9 - 2 0 3/16 scale less 6 cm 1.7 
20 — 21 1/8 scale plus 1.6 cm 6.7 
20-22 1/8 scale plus 0.6 cm 5.7 
17 — 23 3/16 scale plus 1.5 cm 9.2 
Using 23 as pivot, sweep arc from point 22 
16 - 24 2.5 cm all sizes 2 .5 
24 - 25 4 cm all sizes 4.Q 
25 — 26 On the arc from 22’ measure shoulder plus 0.6 cm, 12.3 
shape bust dart from point 22 and 26 to 1.3 cm above 23. 
1 - 2 7 1/2 scale plus 1.5 cm 22.0 
Square to locate 28, dropping 0.6 cm below waistline. 
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28 一 29 2.7 cm all sizes 2.7 
28 - 30 2.7 cm all sizes 2.7 
2 - 3 1 1/8 scale plus 3.5 cm, then dropped 0.3 cm below waistline 8.6 
31 - 32 4 cm all sizes, then dropped 0.3 cm below waistline 4.0 
1 - 3 3 1/8 scale plus 5.5 cm. Shape back dart 10.6 
18 — 34 3/16 scale less 0.5 cm and 1.5 cm below waistline. 
Pivoting at point 23, sweep arc from 34. 
34 — 35 on this arc is 5 cm all sizes 5.0 
Shape waist dart from 34 and 35 to 1.3 cm below point 23. 
BACK BODlce \ \ FROvn I / BOOIC6 
sue 10 , \ \ • J Sizs to \ 
1 � N b V p 乂 丨 15 y 
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32. 於：23 Z9 ^ • 一 一 " T & 
Diagram Showing Front & Back Bodice Blocks in Size 10 
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 售 ； ！ 餐
 暴
 ^ t t ^ K I P ^
 於^誉
 t • • 等
 #敏4;;#囊^f
 VV.,.如
 m b m m 
Appendix VIll 
A Fmp@B®d Biu^-Pfint : 
A Self-Instructional Module on Pattern Construction 
of Women's Wear using the PAD system 
- -
• i 
Course Designer : 
LUN Ngai Mei Amy 
Fashion & Clothing Technology 
Institute of Textiles & Clothing 
June 15，1993 H o n 9 K o 叫 Polytechnic 
A Self-Study Module on Pattern Construction o,f Women's Wear using 
the PAD System 
INTRODUCTION 
The subject of Pattern Construction is a major discipline of professional / vocational 
studies in the Higher Diploma in Fashion and Clothing Technology encompassing 
all three levels of the three-year duration course. At the elementary level ( ie first 
year), this subject deals mainly with women's wear light clothing pattern design; 
and at the intermediate level (ie second year), it includes all kinds of men's wear 
pattern construction. At the advanced level (ie third year), women's outerwear and 
specific garment patterns, such as knitwear and sportswear, as well as pattern 
grading and engineering are major topics in the syllabus. With the installation of 
advanced computer technology in the area of pattern-aided design ( e.g. the PAD 
system) at the institution, a self-study module of learning is anticipated to be 
developed initially to act as supplementary learning materials in this area to 
reinforce the conventional theory lectures and a pilot study will then be conducted 
to evaluate its effectiveness in enhancing students' learning. From the academic 
year 1992-93, this self-study module will be offered to students in the first year and 
an implementation evaluation will be performed to justify its applicability to the 
other levels. 
COURSE OVERVIEW 
This is a 32 hours self-study module consisting of 8 individual self-instruction 
units within the syllabus of the first year Pattern Construction Theory for the 
Higher Diploma course in Fashion & Clothing Technology. The aims of this self-
study module are to provide the students with : 
- a knowledge of the basic principles of two dimensional pattern construction for 
garments to be produced using light-weight fabrics; 
- t h e ability to develop the Women's Basic Bodice Blocks for styling purposes; 
- t h e ability to develop any garment styles using the Basic Bodice Blocks; and 
- a foundation for advanced studies in this subject in the second and third years. 
The proposed name of this module will be • Pattern Designing for Women's 
Bodice Styles in Light Clothing ". 
A mixed mode of printed and computer-assisted instructions will be integrated into 
the various units of this self-study module. 
OUTLINE OF THE MODULE 
This 32 hours self-study module will be divided into THREE main sections 
Section A WomerVs Wear Sizes and the Basic Bodice Blocks. 
Unit 1: (2 hours) 
Introduction of Women's Wear Size Chart, definitions of various types of pattc 
specifications 
1.1 Introduction to the British Standard Women's Wear Size Chart 
1.2 Definition of a block pattern, sample pattern & a production pattern 
1.3 Introduction of Pattern Specifications 
Unit 2: (3 hours) 
Developing the women's bodice block patterns 
2 1 Introduction of the women's basic bodice blocks 
2.2 Selecting a set of measurements for drafting the bodice block patterns 
2 3 Drafting procedures of a women's basic bodice block pattern 
Section B Dart Manipulations & Seam Styling of thj9 Women's Basic Bodice Block 
Unit 3: (A hours) 
Dart manipulation of women's bodice blocks 
3.1 Introduction to the principle of dart manipulation & the style variations 
using dart manipulation 
3.2 Style variations of the front bodice using dart manipulation 
3.2.1 Centre-shoulder bust dart 
3.2.2 Armhole bust dart 
3.2.3 Underbust Dart/Bust dart from side seam 
3.2.4 French dart 
3.2.5 Bust dart at waist seam 
3.2.6 Centre Front bust dart 
3.2.7 Neckline bust dart 
3.2.8 Combination of bust & waist darts 
3.3 style variations of the back bodice using dart manipulation 
3.3.1 Centre shoulder dart 
3.3.2 Armhole shoulder dart 
3.3.3 Neckline shoulder dart 
3.3.4 Centre Back shoulder dart 
Unit 4: ( 4 hours) 
Seam styling in women's bodice pattern 
4.1 Introduction to seam styling & its effects 
4.2 Various types of seam styling 
4.2.1 Horizontal seaming: yokes 
4.2.2 Horizontal seaming: dart manipulation 
4.2.3 Vertical seaming : panels 
4.2.4 Vertical seaming : dart manipulation 
4.2.5 Curved seaming : princess-line 
4.2.6 Diagonal seaming : diamond & crass-patch 
4.2.7 Patchwork seaming 
Section C Necklines, Collars, Openings and Edge-Finishing of Bodice Styles' 
Unit 5: ( 6 hours) 
Necklines 
5.1 Definition of a neckline, relevant measurements & different styles of 
necklines 
5.2 Designing neckline patterns 
5.2.1 Round neckline 
5.2.2 V-shaped necklines including wrap-over neckline 
5.2.3 Square & Sweetheart neckline 
5.2.4 Boat & Straight neckline 
5.2.5 Asymmetrical neckline 
5.2.6 Half-tops including Bra-, Opera & Strap top 
5.2.7 Halter neckline 
5.2.8 Built-up necklines 
Unit 6: ( 6 hours) 
Collars 
6.1 Definition of a collar, relevant measurements & different types of collars 
6.2 Designing collar patterns 
• 6.2.1 Flat collars 
6.2.2 Roll collars 
6.2.3 Collars with stand 
Unit 7: ( 4 hours) 
Openings 
7.1 Definition of an opening, relevant measurements & different types of 
openings 
7.2 Designing opening patterns 
7.2.1 Full openings 
7.2.2 Half openings 
7.2.3 Wrap opening 
.Unit 8: ( 3 hours) , 
Edge-finishing & production pattern of a garment style 
8.1 Introduction to edge-finishing 
8.2 Types of edge-finishing & its pattern applications 
8.2.1 Hem finishes 
8.2.2 Neckline finishes 
8.2.3 Armhole finishes 
8.3 Converting a sample pattern into a production pattern 
8.3.1 Addition of seam allowances 
8.3.2 Tracing appropriate trimming pieces & duplicating cut pieces 
8.3.3 Completing the production specifications 
SPECIFIC OBJECTIVES OF THE MODULE 
On completion of each unit, students should be able to :-
Section A 
Unit 1: 
. e x p l a i n what is a Women's Wear Size Chart and how it is used; 
. d e f i n e & explain what is a block pattern, a sample pattern & a production 
pattern; and 
- a p p l y appropriate pattern specifications onto different types of patterns. 
Unit 2: 
- d e s c r i b e & explain the characteristics of a bodice block pattern; 
- l i s t the set of vertical & horizontal measurements required for developing a 
bodice block; 
- d e s c r i b e the different stages in the drafting of a bodice block pattern; 
- d e v e l o p a bodice block pattern according to the measurements given; and 
- c h e c k the pattern measurements on completion. 
Section B 
Unit 3 : 
- d e s c r i b e & explain the principles of dart manipulation; 
- d e s c r i b e the main features of darts at various locations on the front bodice; 
- e x p l a i n & design various styles of bust dart on the front bodice; 
- e x p l a i n & design various styles of shoulder dart on the back bodice; and 
- e x p l a i n & design various style combinations of dart effects on the front & back 
bodices. 
Unit 4 : 
- d e s c r i b e & explain what is seam styling & its effects on garment fitting; 
. e x p l a i n & design various types of seam styling. 
Sect ion. C , 
Unit 5 : 
- d e f i n e & explain what is a neckline; 
- l i s t the relevant measurements in the construction of a neckline; 
- d e s c r i b e different styles of necklines; and 
- e x p l a i n & design different styles of necklines. 
Unit 6 : 
- d e f i n e & explain what is a collar; 
- l i s t the relevant measurements in the construction of a collar; 
- d e s c r i b e different styles of collars; and 
- e x p l a i n & design different styles of collars. 
Unit 7 : 
- d e f i n e & explain what is an opening; 
- l i s t the relevant measurements in the construction of an opening; 
- d e s c r i b e different styles of openings; and 
- e x p l a i n & design different styles of openings. 
COURSE MATERIALS 
Two sets of reference are recommended for this self-study module. The first set, 
'Pattern Construction - Women's Wear A' & 'Women's Wear B' are used by the 
distance learning course leading to Certificate in Fashion & Clothing Manufacture 
written by local subject experts and published by the Hong Kong Polytechnic. 
These two textbooks can serve as fundamental guides to pattern construction of 
women's light clothing. The second set will be the 'User's Manual, version 1.9' of 
the PAD system, which gives detailed information on how to operate the computer 
software in this self-study module. 
Details of the reference mentioned: 
1. Y.L. Wong (1987). Pattern Construction - Women's Wear A & B. Published by 
E.T.U., HK Polytechnic. 
2. Technical Notes: 'PAD system' User's Manual Version 1.9, Published by 
LaSalle College Mediatic Inc., Montreal, Quebec, Canada. 
STUDY SCHEDULE 
The maximum time-span allocated to this self-study module is twelve weeks. 
Students are expected to spend at most 4 hours each week working with the self-
instructional units at the computer terminal. Within the period of study scheduled, 
each student must complete and submit 3 assignments at specified stages for 
assessment and evaluation. 
A study schedule is illustrated below as a Course Organizer: 
Unit Title Weeks of Work Assessment 
1 Introduction to pattern construction 1 
2 Women's Bodice Block drafting 1 - 2 
3 Dart Manipulations 3 - 4 Assignment 1 
4 Seam Styling 4 - 6 
5 Necklines 6 “ 8 
6 collars 8 - 1 0 Assignment 2 
7 Openings 10-11 
8 Edge-finishing & Productton Patterns 12 Assignment 3 
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COURSE EVALUATION , 
The students' entry aptitude in the subject will be reported by a standardized test 
administered by the subject experts before the introduction of the self-study 
module. 
A pretest questionnaire will also be issued to all students to be completed in order 
to collect data regarding their entry characteristics and attitudes toward working in 
a computer environment for the subject. 
An induction training on using the Macintosh computer will also be arranged for all 
participants to ensure that everyone starts off the program with same competence 
in computer operation. 
Since every participant has to complete three assignments at various stages during 
the course of the self-instructional module, the assessment of performance in these 
assignments will be used as evaluation data for justification of the implementation 
of this kind of self-instructional modules to other areas of the pattern construction 
curriculum (e.g. Men's Wear). 
On completing the module, a posttest questionnaire will be administered again to 
all participants for analysis of their changes in cognitive and affective behavior 
before and after the program. 
BUDGETTING 
The budget of preparing this self-study module will be derived from the educational 
development fund on nomination by the Department Head. 
Appendl'tx W 
RESOURCE & VENUE . 
Participants are required to work individually at the computer terminal room of the 
Institute of Textiles & Clothing located at Rm QT602, Hong Kong Polytechnic. 
Macintosh II series computers with mathematical co-processors are available for 
access at office hours during the study schedule. 
TECHNICAL SUPPORT 
Technical advice is available from the full-time technician on duty inside the 
terminal room at all time should problems occur regarding the operations of 
computers ； or if more professional advice needs to be sought, students may 
consult the course designer and subject experts by telecommunication through 
the phone or electronic mail. 
Course Designer: LUN Ngai-mei, Amy 
Tel. No.: 7666445 
E-mail address: TCAMY@HKPCC.HKP.HK 
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THE LEARNING STYLE INVENTORY 
This inventory is intended to help you understand the characteristics of your own learning style. 
The aim of the inventory is to describe how you learn, not to evaluate your learning ability. 
When you are completing this inventory, keep in mind that there are no right or wrong answers -
all the choices are equally good. 
Instructions 
In the following section you will be asked to rank-order 9 sets of words, by assigning a 4 to the word 
which bfisl describes how you learn, a 3 to the word which next best characterizes how you learn, a 2 to 
the word which next characterizes how you learn, and down to a 1 for the word which least seems to 
characterize the way you would learn, using the spaces provided in front of the word. Be sure to rank all 
the words for each set and please do not make ties. Remember you are ranking across for each set. 
Examples of completed set : 
0. When I learn- 4 lam 丄 I am J L l a m 立lam 
happy fast logical careful 
Remember: 4 = most like you 2 = third most like you 
3 = second most like you 1«least like you 
1. When I learn, 
l a m _discriminating —tentat ive —involved 一practical 
2.1 learn best 
when I am 一 receptive 一 relevant 一 analytical 一 impartial 
3.1 team by _ feeling 一 watching 一 thinking 一 doing 
4. When I am 
learning, lam _ a n accepting _ar isk- taker —evaluative _ a w a r e 
person 
5.1 learn best “ . • 
w h e n I a m _ intuitive —productive 一 logical — q u e s t i n g 
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6. When I am 
learning, I am an abstract an observ- a concrete an active 
person ing person person person 
7. When 丨 am 
learning, I am present- reflecting _ . future- pragmatic 
oriented oriented 
8.1 team by experience observation conceptual- experiment-
iztion ation 
9. When 丨 am 
learning, I am intense reserved rational responsible 
TOTAL Scores 
from each column _ = CE score _ = RO score _ « AC score _ = AE score 
To find your own learning style, please compute the combination scores :-
AC score - CE score = 
AE score - RO score = - = 
Mark your two combination scores on the grid given on Page 3 and plot their point of intersection, you 
c a n find which of the four learning styles you fall into. The four quadrants, labelled Accommodator, 
Dlverger, Converger, and Assimilator, represent the four dominant learning styles. 
Please complete also your personal data as follows: 
Your Student No. : • • • • • • • • Course/Class Code: • 140^-1 
• 1478-2 
Your Age: • 17 years or under Y o u r S e x : 斤 产 ， 
• 17-21 years old U female 
• over 21 years old 
m s Learning style Inventory is distritxjted for reasearch purpose and your personal data will be treated 
in strict confidential ity. 
t 
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QUESTIONNAIRE 1 (PRETEST) 
The purpose of this questionnaire is to collect certain information concerning your knowledge 
and skills in die subject 'Pattern Construction and your interest in using computer technology 
to aid your learning process. 
Note: Your personal information would only be used for data analysis and would be treated in strict 
confidentially. 
Please tick in the appropriate boxes. 
SA = Strongly Agree A = Agree N = Neutral 
D = Disagree SD = Strongly Disagree 
A. Knowledge and Skills in the subject 'matter1 
1. Prior to entering this course, I have knowledge and practice 口 Yes 
in 'Pattern Construction'. 口 N o 
If your answer is 'Yes1, please go to question 2. 
If your answer is 'No', please go to question 4. 
2. I learn the knowledge and skills in 丨Pattern Construction. • other Clothing Course 




• Women's Shorts, 
3. I know how to construct patterns for... Bodices, Dresses 




• Children's Wear 
D Others, 
please specify 
SA A N D SD 
4. While studying this subject for the &st time I have gained 口 口 | • 口 口 
agood understending of concepts, theories and principles in u u 
this field. 
5 while I am taking this subject in the present course, I learn • • • • • 
. a deal of factual material 
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SA A N D SD 
6. In the practical sessions of this subject, I have learned to 门 门 门 门 门 
apply knowledge, concepts, theories and principles taught LJ LJ LJ U U 
in new situation. 
7 • During the practical sessions of this subject, I can develop r-i r-i rn pi rn 
creative ability in pattern construction. U LJ LJ LJ LJ 
8. The knowledge gained in this subject can increase my 门 门 门 n n 
thinking ability. LJ U U U LJ 
9. While practising on this subject, I can develop the ability to 门 门 门 H 口 
understand, and use, those methodological processes LJ U LJ LJ LJ 
introduced in this subject. 
10 While taking this subject, I can deepen my interest in the 门 口 口 口 口 
subject matter of the discipline. LJ LJ LJ l j 
11. This subject has stimulated me to ask questions related to n G D D D 
the field and seek out my own answer from available LJ lj lj u lj 
resources. 
12. The subject has developed in me a desire to be employed in • • • [ ] 口 
this field. — 
13. The subject matter is too difficult • • • • 口 
14. This subject has increased my awareness of my own • • • • • 
interests and talents. 一 
15. This subject has developed self-reliance in me. • • • • • 
16. This subject has enabled me to develop specific sldlls, • • • • • 
competencies and points of view needed by professionals in u uj 
Ae same field. 
B The practical sessions in Pattern Construction 
• F SA A N D SD 
17. have clearly defined objective and directions. • • • • • 
18. Allowed me to undertake independent work. • • • • • 
19. are worthwhile learning experiences and cannot be replaced • 口 • • 口 
by other focus of learning. 
20. are well-integrated with other components of the subject • • • • 口 
Appendix VIll 
SA A N D SD 
21. add significantly to my knowledge of the subject area. • • • • • 
22. are interesting and stimulating. • • • • 口 
C. Interest in Computer Technology 
23. I know how to operate a personal computer. 口 yes 
• KM PC 
• Macintosh desktop 
conq)uter 
口 No, go to question 28 
24. I know how to use a 'mouse', as well as the keyboard to • Very Well 
work in a Window, environmenL 鬥 ‘ 
• Fair 
D Not at all 
25. I have previous experience in using Macintosh Computer. • Yes, go to question 26 
D No, go to question 28 
26. I have previous experience in using CAD graphic system on 口 yes 
work station other that a PC. 门 • No 




D Don*t know at all 
28. I am interested to work on CAD systems for pattern SA A N D SD 
construction. • • • • 口 
29 I will acquire mastery with practice on the PAD system. • • • • • 
30 The computer is an interactive medium for learning and I 
• enjoy this kind of experience. • • • • • 
Last Question 
I will participate in the research on using the PAD system as an • Ycs 
educational medium for pattern constracuon. 
U No 
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My student ID: Class: D 1403-1 
• 1439-1 
• 1478-2 
Age: D 17 or under Sex: D Male 
• 18-21 • Female 
• over 21 years 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































QUESTIONNAIRE 2 (POSTTEST) 
The purpose of this questionnaire is to collect certain information concerning your knowledge 
and skills in the subject 'Pattern Construction after using the PAD system software, your 
interest in using the PAD system to aid your learning process, and how the new form of 
instruction has directed your learning. 
Note: Your personal information would only be used for data analysis and would be treated in strict 
confidentially. 
Please bear in mind that you are considering the effects the PAD system has created on you 
while answering this questionnaire. 
Please tick in the appropriate boxes. 
• SA = Strongly Agree • A = Agree • N = Neutral 
• D= Disagree 口 SD = Strongly Disagree 
A. Knowledge and Skills in the 'subject matter' 
1 • After practising on the PAD system, I have improve my ^ ^ ?? 
knowledge and skills in 'Pattern Construction'. • • 口 口 口 
2. The PAD system can improve my knowledge and skills in � 
'Pattern Construction'by inducing me to think about the • • 口 口 口 
procedures in manipulating a block to a style pattern. 
3. I can now manipulate women's bodice block patterns to any • • 口 • 口 
styles by moving the bust, waist, and back shoulder darts. u u lj 
4. I can apply the concept of dart manipulation to other pattern [ " ] • • • • 
designing besides the women's bodice blocks; c.g. dress. u lj lj u 
5. While I am practising on the PAD system, I clarify a lot of n • • • • 
my doubts concerning theories of the subject matter which u u u 
have accumulated previously during Qie conventional 
lectures. 
6. In the practical sessions of this subject, I have learned to • • • • • 
apply knowledge, concepts, theories and principles taught u 秘 
in new situation. 
7 • During the practical sessions of this subject, I can develop • • 口 • • 
creative ability in pattern construction. 一 
8. The knowledge gained in this subject using the PAD system • • 口 • • 
can increase my logical thinking ability. — 
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SA A N D SD 
9. While practising this subject on the computer, I can develop f l 门 f l I"! n 
the ability to understand, and use, those methodological LJ LJ l j l j u 
processes introduced in this subject 
10 After taking this subject with practice on pattern-aided 门 门 口 • 口 
design software, I have deepen my interest in the subject u l j l j u u 
matter of the discipline. 
11. The practice with the PAD system on this subject 门 门 • • 口 
curriculum has stimulated me to ask questions related to the u u u u u 
field and seek out my own answer from available resources. 
12. The subject has developed in me a desire to be employed in j-j • • • 口 
this field. 一 ^ 
13. The subject matter is too difficult and complicated to work • • • • • 
on the computer. 
14. This subject has increased my awareness of my own [ ] • • [ ] 口 
interests and talents. 
15. This subject has developed self-reliance and self-confidence • • 口 • 口 
in me. 
16. This subject has enabled me to develop specific skills, • • • • • 
competencies and points of view needed by professionals m ^ ^ 
the same field. 
B # The Self-instructional Unit for Pattern Construction 
SA A N D SD 
17. have clearly defined objective and directions. • • • • 口 
18. Allowed me to undertake independent woik. • • • • 口 
19. are worthwhile learning experiences and cannot be replaced • • • • • 
by other methods of learning. ^ — 
20. are well-integrated with the PAD system software. • 口 • 口 口 
21 By using this self-instructional unit, I have gained a good • • • • • 
understanding of concepts, theories and principles of dart 
manipulation for women's bodices. 
22. The <x>ntent of this unit and its intended stody time are well- • • • • • 
planned. 
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SA A N D SD 
23. The activities inside this unit are well-designed and n pi pi p i p i 
sequenced with clarity. It is relative easy to follow and L J L J L J L J L J 
practise. 
24. Even though I am using this kind of self-instructions for the m m pi rn pi 
first time, I find it interesting and stimulating. L J L J L J L J L J 
C. The PAD system 
25. is a very productive and creative graphic system for pattern SA A N D SD 
construction. • • • • 口 
26. After this treatment with the PAD system, I can now work • professionally 
with the software to construct patterns.... 门 
U voy well 
• satisfactorily 
• unsatisfactorily 
D not at all 
27. I will recommend the PAD system to my employer if I am • Yes 
asked to suggest a CAD system for his company. 门 
“ LI No 
If your answer is No, please explain why" 
28. .1 will not use the PAD system on the Macintosh computer, SA A N D SD 
but I will use the other application softwares on this • • • HI D 
computer, e.g. Microsoftword for doing my project work. u u lj lj 
29. After the PAD system practice, I now rank my ability in 
Macintosh Computer operation as • • • • • 
30. Compared to other CAD systems for pattern construction 
that I have been introduced, PAD is the best to do the job. • • • • • 
31. I am proficient in constructing patterns with the PAD 
system. • • • • • 
32. The PAD system is too difficult for me to work with 
一 independently. • • • • • . 
33. The PAD system is an interactive medium for learning and I _ 
have enjoyed this ejq>erience. • • • • 口 
Last Question 
If you arc an IBM user previously, will you consider switching 口 Yes 
to use the Macintosh for other software applications, c.g. word- 口 N q 
processing programs or drawing programs ？ 
If you are participating in a group, please anzwer the following question: 
SA A N D SD 
I find that learning by group to me is very effective and efficient • • • • • 
It is better than working individually following the instructions. 
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My student ID: Class: • 1403-1 ^ 
• 1439-1 
• 1478-2 
Age: • 17 or under Sex: • Male 
• 18-21 U Ffemale 
D over 21 years 
Thank you for answering this questionnaire. Your co-operation is much appreciated 
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